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PROGRESSIVE MEDICINE.

DECEMBER, 1908.

DISEASES OF THE DIGESTIVE TRACT AND
ALLIED ORGANS, THE LIVER AND PAN-

CREAS.

By DAVID L. EDSALL, M.D.

DISEASES OF THE ESOPHAGUS.

A New Swallowing Sign. In relation to the esophagus little has been

done that seems very significant. Some interest attaches to an article

by Rewidzofl^/ who describes a new sign that he considers to be of

undoubted value in the diagnosis of organic strictures of the esophagus.

As is well known, when a patient swallows liquid, two sets of sounds

may be heard in the epigastrium, the second of which is the most impor-

tant. It occurs from six to eight seconds after the beginning of swallow-

ing. In either spasmodic or organic strictures the occurrence of this

sound is usually considerably delayed. Rewidzoff's sign consists in

the fact that after this sound has been heard in patients with organic

stricture, if they be instructed to repeat the swallowing movements,

without, however, taking any additional liquid, the sounds will again

be heard. This procedure may be repeated three or four times in suc-

cession, each time new sounds being heard.

He describes the nature of this sign as follows: There is always

more or less dilatation of the esophagus above a chronic stricture. A
single swallowing movement is not sufficient to force all the contents of

this dilated portion past the stricture; since a considerable quantity of

the swallowed material remains in this position, each additional swallow-

ing movement forces more of the material past the narrow portion of the

channel. He designates the sounds produced by these subsequent

acts of swallowing as residual swallowing sounds. The more marked

the stricture, the more numerous will be the residual sounds, unless,

1 Berl. klin. Woch., 1908, Nr. 15, p. 749.
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of coursf, the stricture be one tliat entirely obliterates the liinieii. The

author considers the sign to be of especial value in the differentiation of

organic from spasmodic strictures. While it is of some interest it can

scarcely prove to be very important. The swallowing sounds have a

limited' value in determining the existence of a stricture, but this modifi-

cation can hardly be expected to be very important in distinguishing

as to the character of the stricture.

Rupture of the Esophagus. The first case of spontaneous rupture of

the esophagus was that reported by Boerhaave. Cohn' reports a simikr

case and collects thirty-seven cases in addition to his own and Boer-

haave 's. Combining the statistics derived from these cases, Cohn

designates the features of spontaneous rupture of the esophagus as fol-

lows: It occurs almost exclusively in men, usually drinkers, in middle

life. The rupture has almost invariably succeeded upon the act of

vomiting. The most prominent symptoms have been bloody vomit,

agonizing pain in the epigastrium, occasionally a sensation expressed

by the patient as though something had ruptured within him. Later

there is collapse, dyspnea, and cyanosis, followed shortly by emphy-

sema of the subcutaneous tissues. Death usually occurs a few hours,

occasionally a few days, after the rupture. With the exception of Boer-

haave's case, the finding at autopsy has been a longitudinal tear in the

lower third of the esophagus. In Boerhaave's, the rupture was a

transverse one, about 3 cm. above the cardia.

Cohn's case is somewhat unique, in view of the fact that the rupture

occurred immediately after the withdrawal of a stomach tube. Cohn

does not l)elieve that the passage of the tube could be looked upon as

the cause of the rupture, as he does not think that it is possible to rup-

ture a normal esophagus by the passage of a stomach tube. Moreover,

the rupture was of the same nature and in the same position as in all

the previous cases reported in which no stomach tube had been passed.

Had it been caused by the tube it would be rational to look for a round

hole, rather than a longitudinal tear.

There has l)een much discussion as to the actual cause of the rupture

in these cases, (iramatzki believes that injury to the esophagus by a

foreign body has l)een a prominent predisposing cause in most of the

cases with which he is familiar. Ziemsen and Zenker, later, propounded

the view that an esophagomalacia always precedes the rupture. They

proved experimentally that it is impossible to create sufficient pressure

within the stomach and esophagus to rupture an esophagus that has

not been previously diseased or injured. They think that in all these

cases regurgitated gastric juice has acted upon the esophagus and

digested a part of the wall. This digestion of a part of the esophagea,

wall is, in addition, favored by circulatory disturbances, usually ischemial

' Mittli. a. (1. fironzgeb. d. Mod. u. Chir., 190S, xviii, 205.
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of the part involved. Mackenzie also investigated the subject experi-

mentally, and came to the opposite conclusion. He concluded that the

combined force of the abdominal muscles, the diaphragm, and the

muscles of the stomach can produce, in the act of vomiting, an increase

in the pressure sufficient to cause a rupture of the esophagus. He
thinks, however, that the vomiting can lead to rupture only when the

gastric contents cannot be forced out of the esophagus with their usual

rapidity; in other words, only when there is a partial obstruction in the

esophagus above the point of rupture, or when the amount of gastric

contents is unusually large. He believes, moreover, that adhesions

between the esophagus and iieighboring organs that interfere with the

movability of the former are predisposing factors in the rupture.

Brosch, who also conducted a large series of experiments, concludes

that there is great individual difference in the resisting powers of the

esophagus, and that the actual cause of the rupture is to be sought for

in changes in the esophageal wall of the nature of mechanical injuries,

ulcerations, scars, or areas of necrosis, the result of obliterating end-

arteritis. Kraus opposes the latter view of Brosch, g^nd believes that

either unusually forcible contractions of the lower third of the esophagus

or abnormalities in the vomiting act are the only two possible etiological

factors. The abnormality in the vomiting act, he thinks, consists in a

failure of the cardia to open and permit the egress of gastric contents.

Under these conditions, he says, the force of contraction of the abdom-

inal wall and the diaphragm would exert itself entirely upon the cardia

and lower end of the esophagus. The remaining observers incline to

either one of these former views, without, however, presenting any

evidence to strengthen any one of them.

DISEASES OF THE STOMACH.

The past year has not brought forth anything that is strikingly new

in direct connection with diseases of digestion, but there has been a good

deal of activity in the study of the manner in which the motor functions,

especially, are carried on in the stomach, and some of this work is of

direct significance to the clinician and goes far toward altering some of

the conceptions upon which our treatment has been based.

The studies relating to the manner in which hydrochloric acid becomes

distributed in the stomach contents are of much interest in relation to

treatment and also in relation to the limitation of value of test meals as

an absolute index of the secretory activities of the stomach. Cannon's

summary of his work on the manner in which the control of the pylorus

is carried out is of particular interest.

Physiological Considerations. One of the most important contribu-

tions to the physiology of the gastro-intestinal tract, and one that will
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have important bearings upon clinical conceptions of gastric disease and

especially upon treatment, is comprised in Cannon's article on "The
Acid Control of the Pylorus." This is a general discussion of a number

of articles published by this investigator within the past few years.

Numerous hypotheses have been set forth to explain the manner in which

the stomach empties itself. The view of Richet and Rossbach, that

food remains in the stomach for three or four hours, until it is thoroughly

mixed \\ith gastric juice, before any of it passes out of the pylorus,

has been discarded. Clinical and experimental studies, as well as

Cannon's own investigations, have proved that the stomach empties

itself progressively from shortly after the time when food is first received

intp it until it is entirely empty. This, however, does not mean that

this process of emptying is a continuous one, but that the discharge

is occasional, and occurs not with the advent of each peristaltic wave,

but at irregular intervals.

Both mechanical and chemical agencies have been invoked to explain

the relaxation of the pyloric sphincter and the emptying of the stomach.

Those who claim mechanical agencies in the stomach to be active in

this process of discharge believe that the pressure of the peristaltic waves,

though withstood by the pylorus in the earlier stages of digestion, becomes

progressively stronger and stronger, and finally, after two or three

hours, overcomes the resistance of the pyloric sphincter. However,

it has become conclusively proved that" food does not remain in the

stomach for two or three hours without any of it being discharged.

Moreover, investigation by means of the x-rays has shown that the

constriction rings of the peristaltic waves do not become progressively

deeper, but remain of practically the same depth throughout the entire

stage of gastric digestion.

Von Mering and Marbaix thought mechanical agencies in the intestines

to be responsible for the control of the pylorus. They found that filling

the upper portion of the small intestine by injections through fistulae

so as to form a continuous content in this portion of the tract inhibited

the discharge from the stomach. But, as Cannon has shown, a con-

tinuous intestinal content is not normal; and the findings of von Mering
and Marbaix, consequently, have but little bearing upon the physiological

aspects of the question.

Of those who have considered chemical agencies in the stomach to be

active in inducing the opening of the pylorus, Ewald and Boas were

among the first to observe that there was a considerable development of

free hydrochloric acid before the gastric contents began to be notably

diminished in amount. What the actual effect of this acid development

was they did not determine. Penzoldt, in studying the time that various

foods remainc>d in the stomach, noted that food delaying the appearance

of free hydrochloric acid remained longest in the stomach. His ex-

periments, however, were not conclusive. Chemical agencies in the



DISEASES OF THE STOMACH 21

duodenum were thought to be concerned in the evacuation of the stomach

by Hirsch, who observed that inorganic acids left the stomach slowly,

and by Serdjukow and Tobler, who showed that gastric evacuation was

inhibited by introducing acid into the duodenum through a fistula.

All these observers failed to recognize that two factors are concerned

in gastric evacuation. One of these is the pressure to which the food

at the pylorus is subjected by the recurring peristaltic waves; the other

is the action of the pyloric sphincters. Cannon has shown that gastric

peristaltic waves of practically the same intensity are continuously run-

ning, so long as food remains in the stomach. One of the two factors,

the pressure in the antrum, is, therefore, recurrently constant; and the

control of the discharge must consequently reside with the other factor,

the action of the pyloric sphincter. The substance of Cannon's work is

the explanation of this action, as well as the differences in the rate of

discharge of different foodstuffs from the stomach. It has been shown

that when representative carbohydrate, proteid, and fatty foods of

uniform amount and consistency are separately fed to an animal, the

carbohydrates begin to leave the stomach within ten minutes after

ingestion, and are passed out rapidly. Proteids commonly do not leave

the stomach at all during the first half-hour, and sometimes not for

"an hour, and then they are expelled only slowly. Fats, because of a

continuous slow exit, remain in the stomach for a long period.

The earlier investigators whose views have been presented have re-

garded factors in the stomach or factors in the intestines as controlling

gastric evacuation. Cannon's view is that there is an interaction of

agencies; that a single stimulus acts first in the stomach, and later in the

duodenum. His theory is presented so clearly and so concisely that I

shall quote the next few paragraphs directly from his article

:

"Thie first statement in the theory is that acid coming to the

pylorus causes a relaxation of the sphincter. Thus would be explained

why the initial discharge is longer delayed when proteids are fed than

when carbohydrates are fed. Both carbohydrates and proteids stimulate

gastric secretion in abundance, as researches on dogs by Pawlow and

his co-workers, and as clinical studies on men have shown. Inasmuch

as carbohydrates do not unite chemically with the acid, free acid is at

once present in the stomach; and carbohydrates would, therefore, begin

almost immediately to pass through the pylorus. Proteids, on the other

hand, join with the acid, and thus retard for some time the develop-

ment of an acid reaction. The proteid discharge would, therefore, be

retarded.

" But acid on the stomach side of the pylorus is not the only determ-

inant of pyloric action. This is proved by feeding carbohydrate food,

moistened with 0.4 per cent, hydrochloric acid. The rate of discharge

is not increased. If acid in the stomach is the stimulus relaxing the

pylorus, why, in this case, is the rate of discharge not increased? The



22 DISEASES Of THE DIGESTIVE TRACT

observations of Hirsch and Serdjukow now have their bearing. Since

it has been shown that acid in the duodenum does not stop gastric

peristalsis, the acid reflex from the duodenum must affect the pyloric

sphincter. The second statement in the theory naturally follows—acid

in the duodenum closes the pylorus.

"It is probable that the pyloric sphincter has normally a greater or

less degree of tonic contraction, with occasional relaxations. Certainly

it has a tonic contraction, persistently strong for some time after food

enters the stomach; when proteid, for example, is fed, peristaltic con-

strictions may press the food against the pylorus repeatedly for an hour

(approximately, three hundred waves) wathout forcing food through

the orifice.

"The whole theory of the acid control of the pylorus may now be

stated. The pylorus is tonically closed when food is ingested, and re-

mains closed against recurrent pressure. The appearance of acid at

the pylorus causes the sphincter to relax. The pressing peristaltic waves

now force some of the acid chyme into the duodenum. The acid in

the duodenum at once tightens the sphincter against further exit. The
same acid also stimulates the flow of alkaline pancreatic juice. Since

no inorganic acid is normally present beyond the first few centimeters

of the small intestine, and since the acid reaction of the contents in this

uppermost region is replaced throughout the rest of the small intestine

by practically a neutral reaction, the acid chyme must be neutralized

soon after its emergence from the stomach. As neutralization proceeds,

the stimulus closing the pylorus is weakened; now the acid in the stomach

is able again to relax the sphincter. Again, the acid food goes forth and

immediately closes the passage behind it, until the duodenal processes

have undergone their slower change. And thus repeatedly until the

stomach is empty."

Cannon presents numerous experiments to substantiate his views.

As has been mentioned, carbohydrate food commences to leave the

stomach soon after ingestion and continues to do so rapidly until the

stomach is empty. This action is supposedly due to the fact that

carbohydrate, although stimulating the secretion of acid, does not unite

with it. Cannon determined the rate of expulsion of a certain amount

of carbohydrate food moistened with a definite quantity of water. He
then performed the same experiment, moistening the food with a 1 per

cent, sodium bicarbonate solution, instead of with water. Comparison

of the results of the two experiments showed that at the end of a half-

hour there had emerged only about one-tenth as much of the food wet

with the alkaline solution as of the same food wet with water; at the

end of an hour, from one-third to one-half as much; and in two hours

from about one-half to five-sixths as much. In other words, there

was a marked retardation in the discharge of carbohydrates wet with

the alkaline solution. .
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The reverse experiment was performed with proteid food. Proteid,

as has been mentioned, leaves the stomach slowly, starting to do so

from a half-hour to an hour after ingestion. This slow evacuation

is due to the fact, according to Cannon's views, that the proteid readily

combines with the acid, and continues to do so until it is sufficiently

saturated, when free acid commences to be present. If this be true,

then the administration of acid with the proteid should hasten the

evacuation. After determining the rate of evacuation of a given

quantity of proteid, when fed to a number of animals, the same experi-

ment was repeated with proteid allowed to stand in 10 per cent, hydro-

chloric acid, after which the free acid was dialyzed away until tests

showed none present. The result showed that at the end of a half-

hour the stomach had discharged from five to ten times as much acid

proteid as natural proteid; three to ten times as much at the end of

an hour; and in two hours, about twice as much acid proteid as natural

proteid.

The next experiment was the determination, by means of a fistula in

the pyloric antrum, whether the appearance of acid in the antrum closely

precedes the initial discharge. This was consistently found to be the case.

Moreover, it was determined that any delay in the appearance of acid

in the antrum is associated with a similar delay in the passage of food

from the stomach, and that this may occur in spite of vigorous gastric

peristalsis. If, under these circumstances, a small amount of acid is

introduced into the antrum the pylorus immediately opens. Similar

results were obtained on the excised stomach.

The next experiments were performed with the hope of determining

whether acid in the duodenum keeps the pylorus closed. The experi-

ments of Hirsch, Serdjukow, Tobler, and Lang presented strong evidence

to this effect. As the acid chyme is neutralized soon after arriving in

the duodenum by the alkaline pancreatic secretion and bile, their absence

would naturally prevent this neutralization, and, according to Cannon's

theory, the unneutralized acid chyme would prevent the pylorus from

opening. The expulsion of food from the stomach would, under these

circumstances, be much slower than normal. Cannon, therefore, ligated

the larger pancreatic duct and the common bile duct in a dog, and found

that after this operation the exit of food from the stomach was much

slower than normally—one-fourth the normal amount in an hour

;

one-third the normal amount at the end of two hours.

It was finally found that destroying the continuity between the stomach

and the duodenum hastens gastric discharge. These experiments were

performed by cutting* the intestines about 1.5 cm. below the pyloric

furrow, and anastomosing the gastric end of this with the intestines

about 30 cm. lower. Under these circumstances, when the animal was

fed with beef the food left the stomach nnich more rapidly than

normally, an occurrence undoubtedly the result of the absence of the
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duodenum, the acid reflex in which would normally tend to close the

pylorus and retartl the evacuation from the stomach.

One of the anatomical peculiarities of the stomach, namely, that

acid is secreted only in the fundal portion of the stomach, is nicely in

harmony with Camion's theory. If acid were secreted in the antrum

the pylorus would open as soon as secretion started; since it is secreted

in the fundus, however, it is only when food, sufficiently acidified, is

broufjht from this portion of the stomach to the antrum that the pylorus

opens and permits tlie properly prepared food to pass through.

Among the phenomena not evidently in harmony with the view that

acid on the stomach side opens the pylorus are the facts that water and

egg albumin, which do not call forth a strongly acid secretion, pass

through the pylorus rapidly. It appears, however, from Cannon's

experiments that substances that do not call forth an acid secretion

decrease the pyloric tonus, anrl this probably explains their rapid evacua-

tion. That fats are slowly discharged from the stomach, a fact which,

as has been determined by numerous investigators, is probably the result

of two factors: first, that fats do not promote a very acid secretion;

second, that as soon as they are discharged into the intestines and are

acted upon by the steapsin of the pancreatic juice, fatty acids are liber-

ated, which tend to close the pylorus.

In regard to pathological cases, which do not seem in harmony with

Cannon's view, he emphasizes the fact that his experiments have been

upon only the physiological aspects of pyloric control, and not upon the

conditions that may obtain in altered states of secretion and motility.

Therefore, it may l)e impossible in some particulars to apply his w^ork

directly to some disorders of the stomach, but, nevertheless, it will cer-

tainly help to clear up many points that have been ill explained, and

it will especially tend toward a more definite determination clinically

whether changes in reaction of the stomach contents, changes in pyloric

tonus, or direct disorders of motility are the cause of disturbances in the

evacuation of the stomach in individual cases.

Variations in Different Portions of the Stomach Contents.

Cannon's work does not concern itself with variations in the consistency

of the food and any differences in the j)yloric reflex that may result from

these variations. It was formerly thought that the pylorus itself under-

took the sorting of food in regard to its passage into the duodenum,

permitting the passage of fluid contents, but closing when solid particles

approached it. Newer views, however, indicate that the separation of

the solid from the fluid particles is a function of the entire stomach.

The newer developments in this cjuestion are "presented by Prym.^

Although it was cU'inonstrated long ago l)y (riirtzner that the stomach

contents of animals is in the form of concentric layers, until the very

' Mimch. nied. WocU., lOOS, Iv, No. 2, p. 57.



DISEASES OF THE STOMACH 25

recent past clinicians in general have held the view that there is a

thorough admixture of the ingested food and the gastric juices. Prym,

following the method employed by Grutzner, of killing dogs shordy

after the ingestion of various foodstuffs and immediately freezing the

stomach, was able to show that there is not only a layer-like arrangement

of the stomach contents, dependent upon their various consistencies,

but that the various layers differ decidedly in their acidity. The food-

stuffs in contact with the gastric mucosa contain considerable amounts

of hydrochloric acid, those farther removed from it containing less,

and those in the centre of the mass being practically free from hydro-

chloric acid.

In determining the relations of the various layers as characterized by

their different consistencies, dogs were fed with soup and pieces of meat.

When the meat was given first, followed later by the soup, thirty-five

minutes afterward the meat was found in the form of a single mass

surrounded on all sides by the soup. However, when the soup was given

first and followed by the meat, the pieces of meat were found, after

thirty-five minutes, distributed rather homogeneously throughout the

soup. When, under the same conditions, the stomach was examined

one and a half hours after the feeding, again the meat was found in

the centre, surrounded on all sides by soup. Considering the results

of the various experimental methods that have been employed, Prym

considers the phenomena to be somewhat as follows

:

The outermost portions of the stomach contents in contact with the

gastric mucosa of. the fundus are digested and liquefied by the action of

the hydrochloric acid and pepsin. The peristaltic wave, commencing

at the cardiac end of the stomach, forces the digested portion toward the

pylorus until, as the wave reaches the antrum pylori, it becomes so deep

as to form a total constriction separating the antrum pylori from the

remainder of the stomach. If, now, the pylorus opens, the acidified

content of the antrum is ejected into the duodenum.

If solid particles should come into contact with the gastric mucosa,

instead of being taken up and carried on to the pylorus, the peristaltic

waves cause the soft mucosa to slip over it, as it were, and thrust it toward

the centre of the stomach. If digesdon and liquefaction of the ingesta

do not keep pace with the emptying of the stomach, naturally some solid

portions must be taken up and thrust into the duodenum. If the empty-

ing is delayed, as in pyloric stenosis, more and more acid fluid contents

gather.

Hydrochloric Acid in Gastric Contents. Taussig and Rush'

made a number of observations to determine the clinical importance

of the uneven distribution of hydrochloric acid in the gastric con-

tents. They found that it was impossible by the ordinary means

' Boston Medical and Surgical Journal, 1908, chili, Xo. 3, p. 79.
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of expression and aspiration to obtain all of the stomach contents.

In a series of cases, after removing all that was possible by these

means, the patient was made to lie first on his back, then on his right

side, and the contents were obtained in the latter positions by expres-

sion and aspiration. In a series of cases they found that by the latter

means f|uantities varying from 17 to 65 c.c. could be obtained that

could not be expressed in the erect position. By subsequently intro-

ducing a measured quantity of water they were able to obtain from 11

to 64 c.c. that could not be obtained in either of the former procedures.

In studying the acidity of the first two portions removed in a series of

28 cases after an Ewald-Boas breakfast, they found that the two portions

were in fairly good agreement eleven times. The first portion was

decidedly more acid than the second fourteen times, the reverse being

true three times. In one case, the difference in the total acidity of the

two portions was more than fifty. They noted that after a Riegel dinner

the acidity of the two portions was more frequently nearly uniform than

after the Ewald-Boas breakfast. The same was true of the Sahli

flour and butter soup. On the basis of their experiments, Taussig and

Rush take an extremely unfavorable view of the value of gastric analyses

as ordinarily practised. Prym does not share their views in regard to

the Ewald-Boas test breakfast, which he thinks retains the clinical im-

portance that years of usage have ascribed to it, but is more skeptical of

the value of estimations after the ingestion of the Sahli soup. The sug-

tiestion of Taussig and Rush to obtain the stomach contents in both the

erect and prone positions may, however, prove to be of some use in

practice.

Prym calls attention to the fact that long-established customs in regard

to the rotation of foodstuffs in our daily meals finds its explanation in

the recent scientific facts that have been established in gastric motility

and digestion. Soup, with which the usual meal commences, does not

dilute the gastric juice, but merely stimulates the secretion of acid and

then passes quickly into the intestines, furnishing the organism 'with

water and chlorine for the formation of more juice. It may be added

that the carbohydrates with which we frequently end the meal, being

last to enter the stomach, are consequently not acidified until late in the

process of digestion, and can be acted upon by the ptyalin in the saliva

that is subsequently swallowed.

The rapidity with which water, salt solutions, and possibly some other

liquids pass from the stomach was observed in both Prym's experiments

and those of Cohnheim.* Even when the stomach is full of other contents,

ingested water seems to pass into the intestines immediately, without

mixing with the other contents. This is apparently made possible by

a horseshoe-likc band of muscle running along the lesser curvature of the

• .Mimch. incd. Wucli., 1!)()7, liv, No. -52. p. 2581.
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stomach from the cardia to the pylorus. This muscular band seems to

contract and form a sort of gutter through which the water can flow

without coming into contact with the remainder of the stomach

contents.

Psychic Influences upon Digestion. Two of the interesting contribu-

tions of the past year add evidence that the recent observations of the

Pawlow school on the physiology of gastric secretion, as determined

in animal experimentation, hold good also for man. Kaznelson^ per-

formed experiments on a woman aged thirty-one years, with both a

gastric and an esophageal fistula, which had been made on account of

a complete esophageal stricture. The experiments were, in the main,

repetitions of those practised by Pawlow and his school in determining

the psychical element in gastric secretion in animals.

The patient was allowed to eat various substances, especially meat,

which, instead of passing into the stomach, passed out of the upper end

of the divided esophagus. Five minutes after the beginning of the ex-

periment the gastric secretion commenced, and continued as it did in

the animal experiments. Either before or during the process of feeding

numerous stimuli were applied to either the sense of smell or that of taste,

and found to have profound influence either in the direction of increasing

or decreasing the secretion. Bitter tonics applied to the tongue during

the process of secretion were found to increase it. Solutions of sodium

bicarbonate greatly decreased the secretion of acid. The main con

elusions to which the author comes are that various stimuli of taste and

smell are able to effect a secretion in the resting stomach or to increase

or decrease the secretion of an active stomach. The purely mechanical

act of chewing calls forth no gastric secretion. The gastric juice con-

tains a fat-splitting ferment. The acidity of the pure gastric juice in

man is relatively constant, although the quantity of the gastric juice

undergoes considerable variations.

The observations of Boger were made upon a three-and-a-half-year-

old child with a gastric fistula on account of an esophageal stenosis.

X-ray examination showed the esophagus above the stenosis to be con-

siderably dilated. The object of the experiments was to determine how

powerful an associated stimulus might be in calling forth the gastric

secretion. The child was fed with meat, which he was able to swallow

and hold in considerable quantity in the dilated esophagus. Shortly

after the start of the feeding, a secretion of gastric juice was observed.

Each time, as the child was fed, peculiar blasts on a trumpet were

blown, out of sight of the child. This was continued for a number of

feedings, when finally the trumpet was blown without, however, any

meat being given the child, and quite as powerful a secretion was ob-

1 Arch. f. d. gesammte Physiol, 1!K)7, cxviii, 827.

2 Pfliiger's Arch., 1907, cxvii, 1.50.
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served as when the meat was given. During the experiments numerous

other manifestations of psychical effect on gastric secretion were observed.

Once, during secretion, the child was intentionally made angry, when

the secretion immediately decreased to almost nothing. The effect of

a visual associated stimulus was determined when the child, fed usually

by one nurse, immediately exhibited a gastric secretion when it saw this

nurse in conference with the experimenter; whereas, the sight of other

nurses had no such effect.

Some of these observations were perhaps mere coincidences. At any

rate, it would be overstrained to dwell too strongly on some of them.

But that some of the effects were due to the stimulus used cannot be

doubted, and the constantly multiplying evidences that psychic stimuli

have important effects upon digestive processes give proper emphasis

to the fact that has long been known through daily experience, although

rarely sufficiently appreciated, namely, that if digestion is looked upon

as a purely vegetative process digestive disorders will be poorly under-

stood and badly treated.

Pancreatic Juice in the Stomach. Boldyreff' presents some new and

rather startling views, and experiments based upon them, in regard to

bile and pancreatic juice and their presence in the stomach. He has,

in fact, discussed the same subject before, but his observations are so

interesting that I shall give them in some detail.

It has long been considered that digestion in the stomach is accom-

plished solely through the action of the gastric secretion, together with

the inconsiderable action of the saliva that may be swallowed. Accord-

ing to Boldyreff, the subject is, however, by no means so simple as this.

Under certain conditions, considerable amounts of pancreatic secretion,

together with bile and succus entericus, make their way into the stomach;

anfl stomach digestion then takes place by reason of their activity, the

activity of the pepsin being entirely destroyed. It is not by reason of

chance reversed peristalsis that this occurs, but it occurs with much

regularity after the ingestion of fats, when there are large amounts of

free acid in the stomach, which may be either hydrochloric or organic

acids, and occasionally into the empty stomach with alkaUne reaction.

Occasional references to this possibility have been made in the past,

especially by Boas and Tschlenoff , who, with the aid of a stomach tube,

after having washed out the stomach with a soda solution and applietl

massage, were able to obtain fluid containing intestinal ferments; and

Contejean thought that he was able to recognize the splitting of fats by

pancreatic secretion in the stomach. Nevertheless, it has been looked

upon as practically an axiom that the pancreatic juice travels only

downward in the intestinal tract. It is well known that bile may find

its way into the (Mnj)ty stomach, as manifested by green vomiting and

' rfliiger's Arch., Band cxxi, Heft 1 and 2.
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bitter taste of the vomitus; but this has always been looked upon as

only an occasional chance occurrence. Pawlow also called attention to

the possibility of pancreatic digestion in the stomach, especially after

the introduction of oil into the stomach.

We have learned, especially through the work of the Pawlow school,

that the introduction of fat into the stomach has a profound influence

in decreasing the gastric acidity, the pepsin, and the amount of gastric

secretion. Wirschubsky showed that the digestive activity of the stomach

contents after feeding an animal with meat and fat or bread and fat

was but 66 per cent, of that which was observed when meat or bread

was fed without fat; and the total quantity was but 74 per cent, of

that observed when meat or bread was fed without fat. Consequently,

the true peptic power of the secretion after feeding meat and fat or

bread and fat was less than one-half what it was when these substances

were fed without fat. It was, furthermore, determined by Lintwareff

that fat decreases the motor activity of the stomach. In other words,

it remains in the stomach longer than do other foods.

Various investigations have shown that fat is a profound excitant of

the flow of pancreatic secretion and bile. As fat is difficult to digest,

and requires much time for this process, it is probably an accommoda-

tion of nature to permit the normal function of the stomach to be some-

what altered, and thus allow the digestion of fats to take place in it.

Naturally, the bile and the pancreatic juice, both alkaline secretions,

greatly reduce the acidity of the stomach secretions, and consequently

inhibit their peptic activity.

Numerous experiments convinced Boldyreff of the accuracy of the

view that gastric motility is delayed by the ingestion of fats, and that

when they are present in the stomach, bile, pancreatic juice, and intes-

tinal juice are poured into the stomach from the intestines. Similar

experiments carried out on human subjects to a limited extent were

suggestive, but not positive.

In his experiments on dogs with gastric fistulfe, Boldyreff found that

after the introduction of oil into the stomach there was an undoubted

flow of bile, pancreatic juice, and intestinal juice into the stomach. Its

presence he determined by the yellow color imparted by the bile, by the

chemical response of the gastric contents to tests for bile, by the presence

of fatty acids that must have been the result of the action of the steapsin

of the pancreatic juice and the bile, and by the fact that the gastric

contents contained a ferment capable of digesting proteid in an alkaline

medium. As pepsin is not active in an alkaline medium, he concludes

that this digestion must have been due to trypsin; and consequently

established the presence of pancreatic juice in the stomach.

As acid is another active stimulant to the flow of pancreatic juice, he

introduced 100 to 200 c.c. of a 0.5 per cent, solution of hydrochloric acid

into the dogs' stomachs, and after a short interval found bile, pancreatic
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juicr, and succus cntcricus to W \)vvsv\\{ in the stomach, l)ut in consider-

al)lv snudlcr (jnantitics than after the intnxhiction of oil.

Spocnhiting on the si<j;nific'ancc of the flow of intestinal ferments into

the stomach, Boldyrett' thinks it probably a simple attempt to reduce

the acidity of the stomach contents so as to guard the intestines from

the irritant action of too acid a medium. In support of this hypothesis

is the fact observed by the experimenter, that as soon as the acidity of

the stomach contents was reduced to 0.2 per cent, or 0.15 per cent., the

flow of intestinal juices toward the stomach ceased. Finally, in the

fasting dog, Boldyreff observed a periodical flow of bile, pancreatic juice,

and succus into the stomach, in some cases amounting to as much as

80 c.c. in the course of an hour's time.

Boldyreff and one of his associates undertook to determine on them-

selves the flow of intestinal secretions into the stomach. To obtain the

action of both acid and oil, they swallowed 75 to SO c.c. of a 2 per cent,

solution of oleic acid in olive oil. Removing the stomach contents by

means of a stomach tube, after an hour to an hour and a half, they

were able to demonstrate in it a proteolytic ferment active in an alkaline

medium, as well as a fat-splitting ferment so active as to be attributable,

according to their view, to only the pancreatic juice.

In a consideration of the clinical and pathological significance of this

flow of intestinal secretions into the stomach, Boldyreff ventures the

opinion that it may stand in a close etiological relationship to gastric

ulcer. If there is any such connection, then the hyperacidity frequently

found in patients w^ith gastric, ulcer is not the immediate cause of the

ulcer, but a profound excitant to the flow of intestinal juices into the

stomach, and the latter should be looked upon as the active cause of

the ulcer.

If Boldyreff's observations are correct, they will have a decided

bearing upon our interpretations of various tests employed for the

estimation of the motor and secretory activities of the stomach. In

determining the motor powers of the stomach, the amount of gastric

contents obtained after the allotted time w^ould depend very materially

upon the amount of the juices flowing from the intestines into the

stomach during this period. Moreover, as the intestinal juices are of

alkaline reaction, the amount entering the stomach and the degree of its

alkalinity would decidedly alter the acidity of the gastric contents.

These facts a])ply more especially to those cases in which a fatty sub-

stance is employed in the determination, as in the Sahli soup test. Also,

in the estimation of the motor activity of the stomach by means of

salol, must the possil)ility of the salol being split by pancreatic juice in

the stomach be considered. Finally, Boldyreff thinks that estimations

of the secretory activity of the pancreas and liver can be made by exami-

nation of the stomach contents under conditions promoting the flow of

bile, pancreatic juice, and succus entericus into the stomach.
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Methods of Gastric Analysis. Various comparisons of the different

methods of determining the efficiency of gastric or gastro-intestinal

digestion have led to somewhat conflicting results. Tottman^ studied

a series of cases, some of them with gastro-intestinal disorders, others

free from any involvement of the gastro-intestinal tract. He used

Sahli's desmoid reaction, Schmidt's diet, and aspiration of the stomach

contents. He concludes that aspiration is the most difficult and most

unpleasant method; the results from it are valuable in well-marked

cases of gastric disorder when taken into consideration with all the

other factors; in less marked gastric disorders it is not capable of giving

reliable results, and, in fact, may even lead to error, inasmuch as

disturbances of function may be incident to the aspiration itself.

Schmidt's test diet he considers to be general clinical practice an ex-

ceedingly valuable method. Errors from its use are seldom met with.

Its repeated use in the same individual is not to be recommended, as

patients readily acquire an aversion to the monotony of the diet;

moreover, it is not qualified for use in those patients who can take

no solid food. Sahli's desmoid reaction is the most satisfactory

of the three methods from the patient's standpoint. The pills must

be carefully prepared, with the best of material. Two pills should

be given in each case. If the results of both of these are negative,

the test is much more valuable than aspiration, and about equal in

value to the Schmidt diet test. The significance of a positive result,

however, is never so reliable, and must be carefully interpreted. The
greatest value of the desmoid test lies in the simplicity and ease of

its performance.

These conclusions are certainly overgenerous toward the desmoid

reaction. It may have some value, but it will almost certainly come
to occupy a limited sphere. Quick and easy methods rarely prove

permanently valuable in so complex a question as the study of

digestion, and the work of various observers has already had dis-

cordant results in relation to this reaction. I quite agree that the

results of studying the aspirated stomach contents must be interpreted

verv cautiouslv, and it is generallv recognized now that we must

reckon with errors incident to the method and also with the fact that

any change in the stomach contents may be due to varied causes, and

a broad study of the case must determine the cause in each instance.

The use of Schmidt's diet is undoubtedly of value, but it appears to

me to be best of all to put the individual upon a diet suited to his

actual needs, and of normal variety so far as he is capable of taking,

and to determine by careful study of the feces how far he is capable,

not of approaching a more or less artificial average standard, but of

doing what he individually should do in the circumstances in wliich he

» Miinch. mcd. Woch., 1907, No. 52, p. 2597.
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must live and work. At any rate, miicli would hv learned that is not

now learned if the feces of every person who has digestive disturbance

were studied when he is on the diet that causes disturbance. This is one

of the sini})lest and most useful practices in such cases.

Hewes and Adler^ undertook an exhaustive series of observations on

normal individuals to establish the reliability of the results obtained from

the Schmidt did. They made quantitative determinations of the total

nitrogen, total fat, and total carbohydrate of the feces, and of the total

neutral fat, total fatty acid, and total soap, in each of the cases, in addi-

tion to performing macroscopic and microscopic examinations of the

feces in respect to the quantity and character of the muscle fiber remains

and the starch remains present. They studied, in all, eleven individuals,

three of them children aged six years, two children aged twelve years,

one child aged thirteen years, and five adults. The findings of meat

remains, as revealed by the microscopic examinations of the feces, which

serves as an index of the capacity of the individual to digest meat

proteid, showed great uniformity in all cases. The findings in children

and in adults w^ere practically the same.

They conclude that, from the definiteness and the constancy of this

finding in the normal, it would appear possible for any observer famiUar

with the normal findings to determine by microscopic examination in

any given case, wdiether or not the findings were abnormal, and thus to

diagnosticate the presence of a disturbance of meat digestion. The
quantitative estimations of proteid utilization showed practically the same

constancy. The results of their proteid estimations expressed in nitrogen

excretion were as follows:
Per cent.

Average finding in 17 examinations upon 11 individuals . . . 4.98

Minimum finding in 17 examinations upon 11 individuals . . . 4.41

Maximum finding in 17 examinations upon 11 individuals . . . 5.40

Extreme variation of all findings 0.99

Extreme variations found in 1 individual 0.41

The findings as regards fat absorption, determined by estimating the

total fat content, indicate that the capacity of normal individuals for the

utilization of food fat may undergo considerable variation. The extreme

variations that they found were not a matter of one exceptional case;

the maximum figure was approached in several cases, and the minimum
in several. The following table shows the results of these estimations

expressed in total fat contents of the feces:
Per cent.

Average finding of 17 examinations upon 11 individuals . . . 28.5

Minimum finding of 17 examinations upon 11 individuals . 19.2

Maximum finding of 17 examinations upon 11 individuals . . 39.5

Extreme variation of all cases 20.3

Extreme variation in a single individual 9.3

' Boston Medical and Surgical Journal, 1908, chiii, No. 19, p. 655.
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The estimations of fat digestion, as determined by tlie proportion of

neutral fat to total fat, gave fairly constant results in all the cases.

Estimations of the carbohydrate remains were made on seven indi-

viduals, two of whom were children. The findings in the adults and older

children were fairly uniform, and those in the two children were almost

equal. Comparing the average for the adults and that for the children,

however, a decided difference was found, indicating that the utilization

of carbohydrates is poorer in children than in older persons. The records

of the carbohydrate excretion are shown in the following table:

Per cent.

Average finding of 7 individuals 8.01

Minimum finding in 7 individuals 6 . 39

Maximum finding in 7 individuals 11.3

Extreme variation in all cases 4 . 81

The finding in regard to starch remains, as revealed by the microscopic

examination of the feces, presented a striking uniformity in all the normal

individuals examined.

Wurz^ has compared the results of the Riegel test meal, the Eicald

test breakfast, and the Sahli soup in a series of cases. In his judgment

the Riegel test meal gives the most reliable diagnostic results. It almost

invariably produced the highest acidity of the three methods. Wurz
thinks that this is the result of the fact that the meal corresponds more

closely to meals ordinarily taken by the patient, and the fact that it

comes at mid-day. When one is unable to administer the Riegel test

meal, he prefers the Sahli soup to the Ewald breakfast, for the reason

that he has found it to give greater acidity than the Ewald breakfast.

The greatest advantages of the latter are its ease of preparation and the

fact that it is easily borne by the majority of patients.

These views are correct so far as they go. Undoubtedly the Riegel

meal more closely simulates normal conditions, but at the same time the

Ewald breakfast is vastly more commonly used, and will continue to

be; and this is entirely proper, for while the results are somewhat less

accurate, all results with test meals are merely approximate and furnish

only a few facts among many upon which to base diagnosis or treatment,

and the increased accuracy from the Riegel meal is not sufficient to

offset the clumsiness in its use.

Palfrey^ investigated a series of cases to determine the reliability

of the Sahli soup test. In some of the cases he obtained results that were

in harmony with the characteristics of the case, as determined by other

clinical methods, operation, or autopsy. In other cases, however,

evidently erroneous results were obtained. As examples, in a case of

carcinoma of the pylorus, determined by exploratory laparotomy, the

' Deut. med. Woch., 1908, No. 24, p. 1055.

^ Boston Medical and Surgical Journal, 1908, clviii, Xo. 19, p. 681.
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test showed 340 c.c. of gastric secretion to have been })ro(hiee(l (hiring the

time that the soup remained in the stomach. In another case, 300 c.c.

of fluid were removed one hour after ingestion, and found to contain a

percentage of fat, acconhng to tlie calculation, higher than that of the

soup ingested. Palfrey was able in only a few cases to administer the

test more than once to the same individual while the gastric condition

remained imchanged. In the cases in wjiich this was done great varia-

tions in the results were obtained. Despite the unreliability of the test

according to his results. Palfrey thinks that in cases in which every

available method must be used to arrive at a diagnosis it is probably

worthy of use.

On the basis of our present knowledge of the marked differences of the

acidity in the different layers of the stomach contents, the unreliability

of the Sahli soup test can be readily appreciated, a fact to which Prym,

in the above-mentioned article, calls attention.

The Estimation of Pepsin. Within the past few years clinicians have

come to the recognition of the fact that pepsin may not always be altered

in the stomach secretion in harmony with the alterations in the quantity

of hydrochloric acid, and attention has been turned to estimations of pep-

sin in relation to the diagnosis of both organic and functional gastric

disorders. The methods that have been previously used have either

not been generally recognized as being of great accuracy, or have been

too complicated for clinical use, although it is true that Pawlow and his

followers have placed considerable reliance upon the Mett method.

Within the last year three methods have been proposed which, on

account of their relative simplicity and, so far as investigations up to this

time indicate, on account of reasonable accuracy, bid fair to come into

some use. All three methods are somewhat similar in principle.

The method of Jacoby and Solms^ is based upon the fact that a

solution of ricin becomes cloudy in the presence of hydrochloric acid,

and changes to a clear solution on the addition of a sufficient quantity of

pepsin. The solutions necessary for the performance of the test are a

1 per cent, solution of ricin in a 5 per cent, solution of sodium chloride

and a decinormal solution of hydrochloric acid. The gastric juice is

obtained by aspiration one hour after an Ewald-Boas test breakfast.

The total acidity and the free hydrochloric acid are determined first, for

vai-ious dilutions are made, accortling to the degree of acidity. In hyper-

acidity, Solms uses dilutions of 1 to 100 to 1 to 10,000; whereas, in

hypoacidity, from 1 to 10 to 1 to 100. The method of performing the

test in a case in which the acidity is found to be approximately normal

is as follows: 2 c.c. of the filtered ricin solution are placed in each of

five test tubes. To each of these is added 0.5 c.c. of the decinormal

HCl solution, whereupon the solution becomes cloudy. To the first

' Zeitsdi. I', kliii. Mod.. 1907. Ixiv, p. 159.
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of the test tubes is added 1 c.c. of boiled gastric juice (the peptic activity

of the gastric juice is destroyed by the boihng); to the second is added
0.9 c.c; to the third, 0.8; to the fourth, 0.5; and none to the fifth. The
gastric juice whose peptic activity is to be tested is then dikited with

distilled water in the proportion of 1 to 100, and added to the tubes as

follows :

To tube No. 1, 0; to tube No. 2, 0.1 c.c; to tube No. 3, 0.2 c.c; to

tube No. 4, 0..5 c.c; and to tube No. 5, 1 c.c Thus each tube contains

3.5 cc of fluid. The tubes are then corked and placed in the incubator.

After three hours they are taken out and it is determined in which dilution

the mixture has become entirely clear. In the absence of an incubator

the determinations can be made in room temperature after a proportion-

ately longer time. The denominator of the fraction of dilution divided

by the number of cubic centimeters of diluted contents required to

clear the solution thus expresses the peptic activity of the gastric juice

that is being examined. In other words, if, in the dilution of 1 to 100,

1 cc clears the solution, the peptic activity is expressed as being equiv-

alent to 100. If 0.5 c.c. of the gastric juice diluted 1 to 100 is sufficient

to clear it the peptic activity is 200.

For the sake of convenience a peptic activity of 100 units is designated

as normal; for, after numerous investigations by Solms, of gastric juices

with normal acidity, 1 c.c. of a dilution of 1 to 100 was found to clear

the ricin solution used after three hours in the incubator.

Solms places the limits of normal peptic activity between 100 and 200

units. In studying a large series of cases with subacidity the peptic

activity varied between 10 and 20 units. In cases of hyperacidity the

variations in pepsin imits were from 100 to 1000; but it was found

that hyperacidity was by no means always accompanied by increased

peptic activity. In five cases of pernicious anemia the author found

three to have less than 10 peptic units, one almost 10, and one exactly

10. Of ten cases of gastric ulcer, one had 1000 units, one, 500 units,

five, 200 units, one, 100 units, and one not quite 100 units. In a

number of cases of carcinoma of the stomach, as well as in two cases of

carcinoma of the gall-bladder, the peptic activity was greatly reduced.

He does not give the numerical results in these cases.

Witte^ investigated a large series of cases with the method of Jacoby

and Solms, and, with the exception of the fact that he obtained some-

what lower values in the gastric juices with normal acidity, had results

which in general coincided with those of Solms. He calls attention to the

fact that occasionally the method may lead to error, on account of the

impossil)ility of filtering some gastric juices until they are clear. Witte

thinks that the scientific accuracy of the test is interfered with by the

fact that in the different dilutions the same degree of acidity is not

> Bed. iclin. Woch., 1907, Nr. 42, p. 1338.
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always obtained; and, as is known, the maximum degree of peptic

digestion is obtained in a constant acidity of al)out 0.2 per cent. He
therefore recommends for scientific investigation the employment of a

uniform acidity in all of the tubes. This, how^ever, is not necessary in

general clinical work. Witte looks upon the test as inexpensive, easily

manipulated, and sufficiently exact.

The method of Fuld and Levison^ is similar to that of Jacoby and

Solms. The necessary solutions are as follows: A 1 to 1000 solution

of edestin, an albumin derived from hemp, in a solution of HCl of the

acidity of 30. The latter is readily prepared by adding 30 c.c. of deci-

normal HCl to 70 c.c. of distilled water. The same HCl solution is

used to dilute the filtered gastric juice in the proportion of 1 to 10 or

1 to 20. The method is as follows: In a series of test tubes increasing

quantities of the diluted gastric juice are placed as follows: In the first,

0.1 c.c; in the second, 0.16; in the third, 0.25; in the fourth, 0.4; in the

fifth, 0.64; and in the sixth, 1. To each of the tubes is then added

2 c.c. of the edestin solution, and the tubes are allowed to stand for

half an hour at room temperature. At the end of this time a definite

quantity of sodium chloride is added to each of the tubes, and observa-

tions are made as to which of the solutions become cloudy. In the first

tube in which the solution after the addition of sodium chloride remains

clear all the albumin is digested. The principle upon which the

method is based is as follows : In the presence of HCl, edestin is changed

to edestan, which is insoluble in a neutral salt. Its products of digestion,

however, are soluble. The calculation of the peptic activity can be best

imderstood by offering an example. If 0.2.5 c.c. of the gastric juice

diluted twenty times is capable of digesting 2 c.c. of the edestin solution,

the following formula results

:

0.25 1

20 X 2 160

In other words, the peptic activity of this gastric juice was 160. The
peptic activity of normal gastric juice is estimated at 100 units.

Fuld and Levison claim the advantages of their method over the ricin

method to be the simplicity of the materials, the clearness of the result,

and the shortness of the time consumed in its performance.

Wolff and Tomaszewski," studying a large series of cases with the

edestin test, agree with the originators of it as to its value, and arrive

at practically the same results in their investigation. These results do

not differ materially from those obtained by Solms and Witte, using the

ricin test.

Reicher^ investigated the delicacy of the edestin and ricin tests with

' Biochem. Zeitsch., 1907, vi, Heft 5 und 6.

2 Berl. klin. Woch., 1908, Xr. 22, p. 10.51.

=• Wien. klin. Woch., 1907, Xr. 48, p. 1508.
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Merck's pepsin. He found that 0.000021 gram of pepsin cleared the

solution in the ricin method; whereas, with 0.000017 gram of pepsin

there was no cloudiness in the edestin test.

Gross^ has originated a method for the estimation of pepsin which

is similar to the foregoing methods, but seems to possess no advantages

over either of them. The method is as follows: One gram of pure

casein is dissolved on a water-bath in a mixture of 16 c.c. of a 25 per

cent. HCl solution and one liter of water. Ten c.c. of this solution, pre-

viously warmed to from 29° to 40° C, are placed in each of a series of

test tubes, to which are added increasing quantities of the gastric juice

to be examined. These are then placed in an incubator for fifteen

minutes, when they are taken out, and a few drops of a concentrated

solution of sodium acetate are added to each tube. The undigested

casein falls as a precipitate; whereas, the tubes in which the digestion

of the casein has been complete, remain free from precipitate. The

smallest quantity of gastric juice capable of digesting the casein in

fifteen minutes may thus be calculated. The peptic activity of the gastric

juice, expressed in units, is determined by inverting the fraction of

1 c.c. of gastric juice required. For example, if 0.25 c.c. of gastric

juice has digested all the casein in one of the tubes, this gastric juice is

expressed as having a peptic activity of 40 units. The author gives his

results of the investigation of several cases, but expresses no very definite

conclusions.

Gross' experiments led him to believe that the so-called Schutz-

Borissow law in regard to the action of pepsin, that its activity is as the

square of the quantity present, is not correct. He found the activity

of pepsin, as well as of trypsin, to be directly proportionate to the amount

of the ferment present, as well as to the time of its action.

It will be interesting to see the future of pepsin estimations in relation

to clinical work. It appears probable that they will serve merely to

help to indicate the degree of disturbance of secretion. It is not probable

that any special types of disease or any particular line of treatment w^ill

be permanently built upon variations in the pepsin of the stomach con-

tents.

Excretion of Pepsin in Urine. Wilenko" presents the results of interest-

ing experiments on the excretion of pepsin in the urine. The experi-

ments of Leo, Mya and Belfanti, Hoffmann, Benderski, Thiele, and

Stadelmann indicate that the morning urine of healthy persons contains

more pepsin than does that of the other portions of the day, and that

diabetics especially excrete considerable quantities of pepsin in the

morning urine. All the above-mentioned experiments with the excep-

tion of Leo's were performed with the morning urine alone. AVilenko's

experiments were performed on twenty-four-hour urine, with the use of

1 Berl. klin. Woch., 1908, Nr. 13, p. 643. ' Ibid., Xr. 22, p. 1000.
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the Jacoby-Solms method. He paid especial attention to the com-

parative quantities of pepsin in the urine and the gastric contents.

Observations made upon himself showed that with mixed, carbohydrate,

or proteid diets the pepsin content of the urine was subject to considerable

variations. On the carbohydrate diet the excretion was somewhat

less than on either of the other two diets. His experiments on diabetics

showed that there was not an increased excretion of pepsin in this

disease when the twenty-four-hour quantity of urine was studied.

His studies of cases of gastric disease resulted in the finding that in

some cases alterations in the amount of pepsin in the gastric contents

coincided with alterations of the amount in the urine; whereas, in other

cases the amount in the gastric contents was relatively much greater than

that in the urine. These investigations were especially interesting in

view of their indicating that the amount of pepsin in the urine is depend-

ent not so much upon the amount of pepsin secreted into the stomach

as upon the amount that the gastric cells discharge into the lymph spaces

or bloodvessels. He was able to demonstrate on himself that the amount

of pepsin in the urine is not dependent upon the amount in the intestinal

tract, by ingesting a large amount of pepsin and acid without its having

any influence upon the amount in his urine. His views are in thorough

harmony with those of Grober, to the effect that the pepsin in the urine

is not the result of absorption from the alimentary tract.

It is generally believed, especially on account of the fact that more

pepsin is contained in the morning urine than in other portions, that the

pepsin finds its way to the urine only when it is not secreted in the

stomach. This is apparently not correct, for Wilenko observed cases of

hypersecretion with increased quantities of pepsin in both gastric con-

tents and urine; and as ^Nlatthes' experiments on dogs with extirpated

gastric mucosa show, there is no other source for the pepsin of the urine

than the stomach.

Wilenko looks upon the results of his experiments as being of especial

significance in indicating the existence of conditions of the gastric mucosa

in which it has lost the power of secreting pepsin into the cavity of the

stomach, but in which it retains the power of discharging it into the tissue

juices. This is of especial importance in connection with apepsia gas-

trica. It seems quite possible that the destruction of large areas of gastric

mucosa, as occurs in carcinoma and gastric atrophy, would manifest

itself by a decrease in the amount of pepsin in both gastric juice and

urine. If this be the case, a comparison of the amounts of pepsin in the

gastric secretion and the urine would assume considerable diagnostic

importance. Only subsequent investigations, combined with post-

mortem observations, will be able to determine this question.

The newer, more easily manipulated methods of estimating pe])tic

activity are largely resp()nsil)le for the numerous investigations that have

recently been published upon questions dealing with the secretion of



DISEASES OF THE STOMACH 39

pepsin. In addition to those already mentioned are the investigations

of Rosenstern^ on the secretion of pepsin in healthy and sick infants.

The question of the character of test meal to administer was one that

presented some difficulty. Tea was finally found to be, in all respects,

a satisfactory stimulus to gastric secretion. Fifty c.c. of tea sweetened

with saccharin were given to the infants between 7 and 8 a.m., and

aspirated ten minutes later. The conclusions were that the peptic

activity of healthy artificially nourished infants increases with in-

creasing age to about the end of the third month of life, from then

on remaining fairly constant; that healthy breast-fed infants produce

less pepsin than artificially nourished infants of the same age; that

poorly nourished infants secrete pepsin according to their age, and not

according to their size; that disorders of nutrition do not materially

affect the pepsin secretion ; only in the most advanced stages of gastro-

intestinal disorders does a decrease in the amount of pepsin appear

to present itself; that lack of ferments does not play a very prominent

part in either the symptomatology or the etiology of digestive disturb-

ances of infants.

Influence of Oil upon Gastric Secretion. Cowie and Munson^ performed

a large series of experiments on a number of patients to determine,

if possible, the nature of the effect of oil in decreasing gastric acidity.

It was the view of Pawlow that the influence of fats and oils in

decreasing gastric acidity is exercised through reflex central stimulation

of the inhibitory nerves of the glands or the inhibitory centres of these

nerves, and that the mechanical action of the oil is very subordinate.

Cowie and Munson conclude, as the result of their experiments, that

the mechanical effect of oil plays an important part in lowering the

gastric acidity. They consider that oil acts mechanically in two ways:

bv covering the food and by covering the mucosa. Since food is a natural

stimulant to the flow of gastric juice, if the food cannot come into direct

contact with the gastric mucosa it will naturally not have so profound an

effect in stimulating the secretion as if it acted normally.

The fact that oil may act in a mechanical way by covering the food

is shown by their experiment of immersing three pieces of coagulated

egg albumin of the same size in water, glycerin, and olive oil, respectively,

and then placing them separately in tubes containing equal amounts

of gastric juice and incubating them at body temperature. It was

seen that by the time the control had been completely dissolved the

glycerinized piece was about one-half digested, while the piece im-

mersed in oil was only beginning to show the slightest change. More-

over, the fact that oil given either immediately before or immediately

after a test meal does not bring about so marked a lowering of the

secretions as when it is given half an hour l)ef()re, as determined by their

' Berl. klin. \\ocli., 190S, Xr. 11
, p. .542.

-' Archives of Internal Medicine, 1908, vol. i, No. 1, p. 01.
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experiments, indicates that there are more than reflex central inhibitory

inflnences at work. They beheve, however, that the reflex central action

plays some part in tiie reduction of the acidity, and that this action

is quantitative, the depression becoming greater as the amount of oil

administered is increased. They found, also, that the inhibition of

secretion from nervous, as well as from mechanical, influences was in

proportion to the rapidity with whicli the walls of the stomach were

covered with oil.

In sunuuing up the clinical and experimental results of their observa-

tions, they conclude:

1. That olive oil and cotton-seed oil when given in connection with

the usual test breakfast decreases the gastric acidity at the end of the

hour and retards the evacuation of the stomach.

2. 'I'hat the beginning of the secretion of hydrochloric acid is delayed

when the oil precedes the meal; unchanged when oil follows the meal.

3. That the height of digestion is delayed when oil is given either

before or after the meal.

4. That the height of secretion is lowered when oil precedes the meal;

unchanged when oil follows the meal.

5. That if the progress of digestion is watched by the removal of

small samples of stomach fluid at frequent intervals, it will be observed

when oil precedes the meal by one-half hour that at the end of what is

usually taken as the digestive period for a test breakfast (three-fourtlis

to one hour) the acidity is distinctly lower, while as great a height as is

present in the control meal is frequently reached some minutes later.

6. That the action of oil on the stomach functions is but temporary.

It has no effect on subsequent meals unaccompanied by oil.

7. That the therapeutic value of oil is apparent. In suitable cases

it is })referable to antacids, because of its caloric value. In hyperchlor-

hydria it should precede the meal; in hypochlorhydria it should follow

the meal. In stasis and persistent slow evacuation it should be avoided.

In hypermotility it may be given before, dining, or after the meal.

8. That oil lowers the gastric secretion, both by reflex central inhibitory

stimulation and by mechanical action.

The suggestions regarding the therapeutic use of oil are correct theo-

retically, and often succeed practically; but frequently the use of oil

before meals disturbs the stomach and cannot be persisted in, while

it is usually well received after meals, and frequently does good when
taken at this time in hyperchlorhydria as well as in some other condi-

tions. I'nquestionably the eft'ect upon the secretions is only a part of

its influence and in many cases a subordinate part. The eil'ect u])on

constipation is not uncommonly quite as important, and in the ill-

nourished neurotic type of person with h}']:)erchlorhydria the influence

upon nutrition j)roduced l)y the free use of oij is most imi)ortant of

all.
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Size and Position of Stomach. In relation to the important question

of the determination of the size and position of the stomach, Pfahler^

in discussing this matter on the basis of Rontgen ray examinations takes

the view that the normal stomach must be considered to be of the infantile

type, the most important feature of which is that the pylorus is as low

as the lowest portion of the organ. He recognizes, however, that in

adults this is by no means the usual form. According to his description,

the stomach of an average individual in the standing posture extends

to or below the umbilicus. It is vertical for more than its upper two-

thirds, and the lower pole is distinctly lower than the pylorus. It occu-

pies the left side of the abdomen, except when distended. The pyloric

portion extends from one to two inches beyond the median line to the

right. That this type of stomach is found in adults more frequently

than the type Pfahler looks upon as normal, he attributes to the assump-

tion that the majority of individuals suffer from mild forms of gastro-

ptosis. Profound symptoms are not present in most cases, for the

reason that gastric motility is able to compensate for this error of position.

The primary factor in this gastroptosis or gastro-enteroptosis is weak-

ening or relaxation of the abdominal muscles. He thinks that this

relaxation is indirectly the result of that type of thorax usually spoken of

as the phthisical chest. As the abdominal muscles give way the viscera

in the upper portion of the abdomen sink, and to compensate for this,

Pfahler thinks, the diaphragm must descend, and the lower portion of

the thoracic wall consequently moves inward. Based upon this assump-

tion, Pfahler thinks that in many cases a phthisical chest may be trans-

formed into one of normal type by strengthening and supporting the

abdominal muscles.

In regard to retention and obstruction in gastroptosis, Pfahler believes

that these are not the result of a kink in the pyloric portion of the

stomach, but are the result of a kinking of the duodenum about an inch

from the pylorus, where it becomes almost entirely surrounded by peri-

toneum. He has been able, in numerous instances, to recognize, by

means of the Rontgen rays, the retention of particles of food between

this kink and the pylorus, and he looks upon this fact as a means of

diagnosis between gastroptosis with obstruction and malignant tumor

of the stomach.

Schwarz^ places a different interpretation upon this retention of

foodstuff between the pylorus and the point where the duodenum

becomes retroperitoneal. He looks upon it as a normal finding, and

explains it as follows : The first portion of the duodenum, which is the

portion seen to contain this food material, has a perfectly smooth inner

surface, and permits of the ready ingress of material from the stomach.

At the commencement of the descending portion, however, where the

1 Journal of the American Medical Association, 1907, xlix, No. 25, p. 2069.

2 Berl. klin. Woch., 1908, Nr. 24, p. 1142.
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duodenum l)ecomes retroperitoneal, the Kerkring folds of the mucous

membrane appear; and these tend to narrow the lumen of the duodenum,

and consequently to act as a hindrance to the passage of the duodenal

contents. As Schwarz mentions, these anatomical peculiarities of the

horizontal portion of the duodenum, its smooth mucous surface, and its

surrounding peritoneal coat tend to bring it into close anatomical as

well as physiological relationship with the stomach.

GroedeP takes a different view from Pfahler in regaril to the normal

stomach. He designates as the normal form approximately that which

Pfahler calls the usual form, giving it the name "siphon stomach"

—a term that expresses not only its form but its functional significance.

In this type throughout its entire extent the stomach is of approxi-

mately the same width, narrowing slightly from above downward. In

the extreme upper end is the fundus. The lower pole of the organ is

considerably below the level of the pylorus.

If this be the normal stomach, as shown by the Rontgen rays, by what

characteristics can we recognize the abnormal stomach? Groedel's

investigations in regard to this point concern especially gastrectasis and

gastroptosis. He reproduces diagrams of the radioscopic picture of

three cases of gastrectasis in elderly women. The especially characteristic

point in these three diagrams is the constriction in about the middle of

the descending portion of the stomach. This he looks upon as the

characteristic feature of what he designates as "atonic gastrectasis."

He explains its occurrence as follows: The normal stomach is approxi-

mately diii'usely distended by the pressure of the food. The normal tone

of the stomach wall prevents excessive dilatation at any one point.

However, if the tone is lost, the entire pressure of the gastric contents is

exerted on the lowermost portion, and all the contents collect at this

point. The upper portion, toward the fundus, remains empty, except

for the gases that collect in the extreme uppermost portion and give rise

to the sensations of pressure and distention that these patients complain

of. Thus the middle portion of the descending limb, in which there is

neither gas nor food contents, simply collapses. (The physics of this

does not sound convincing.) This, as has been mentioned, is the type

that Groedel designates as atonic gastrectasis, and the one that is

usually found in elderly persons with lax abdominal walls. He does

not consider it a gastroptosis.

In young persons with gastrectasis Groedel found a somewhat different

picture. Here the most striking feature is the remarkable length of

the descending portion of the stomach as compared with the ascending

portion. It (litters from the form shown in the last group in the fact that

there is no collapse in the middle of the descending limb, and that the

fundus is relatively small and contains food material, (iroedel believes

' Horl. klin. WOcli., 1!)()S, Nr. IT), p. 742.
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that in this type the stomach wall has not lost its tone, but that the

large deep-lying body of the organ, with its contents, exerts sufficient

tension upon the upper portion to narrow greatly and lengthen it.

In regard to gastroptosis, Groedel takes a somewhat difi'erent view

from that generally entertained. Since, according to his observations,

the lowermost pole of the stomach may lie considerably lower than the

umbilicus without signifying anything more than the forms of gastrec-

tasis previously described, he thinks that this feature cannot be taken

as an indication of a low position of the stomach. A dropping of the

pylorus, however, furnishes a characteristic disease picture, and the

one that comprises that group of symptoms usually expressed by the term

gastroptosis. He consequently uses the term pyloroptosis for the major-

ity of those cases in which the term gastroptosis has been employed.

The diagnosis of pyloroptosis is accomplished with ease by means of the

Rontgen rays. It is merely necessary to skiagraph the patient in different

positions, for instance, standing and lying. In a patient with a normal

stomach, when the patient is lying and when standing, it appears that

the lower pole of the stomach has greatly descended, while the pylorus

remains in practically the same position.

It is noted, moreover, that in a case of pyloroptosis the stomach, when

the patient is lying, assumes something of a sandal form; whereas, in

the normal person the same siphon form of the stomach is preserved

when the patient is standing or lying. This Groedel thinks is due to

the deficient fixation of the pylorus in pyloroptosis. Since pyloroptosis

induces the collection of considerable amounts of food material in the

lower pole of the stomach, gastrectasis, especially the form found in

young persons, frequently associates itself with the pyloroptosis. Un-

complicated pyloroptosis Groedel has found almost only in young

chlorotic girls with the general habitus enteroptoticus.

The Stomach in Nephritis. The earliest investigations on gastric

digestion in patients the subject of nephritis were made by Biernacki.

On the basis of the examination of a large number of nephritics, he

concluded that nephritis in general causes a decrease in gastric secretion

ranging from a slight reduction in hydrochloric acid to its total absence,

and accompanied by proportionate reduction in the ferments. The

more severe the nephritis the greater was the reduction in these elements.

He found, moreover, that in general the amount of hydrochloric acid

in the gastric contents and the amount of urine were proportionately

decreased or increased. Gastric motility he found to be increased.

Biernacki thinks the depressing action of retained metabolic products

on the secreting glands to be responsible for the diminished gastric

secretion. The hypermotility he accounted for in two ways: (1) By

the irritant action of retained metabolic products on the motor nerves;

and (2) by an attempt on the part of the body to compensate for the

gastric catarrh by in(hicing the stomach to empty itself more readily
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than normal, so as to prevent gastric fermentation. This increased

motility is not infrequently seen in catarrhal gastritis unassociated with

nephritis, and probably accounts for the absence of subjective symp-

toms in many patients suffering with gastric catarrh. Vierhuff was able

to confirm the })rescnce of catarrhal gastritis in nephritics by observations

at autopsy.

Raulot-Lapointe, working on the same subject, came to the conclu-

sion that in acute nephritis there is hypoacidity, and that as the nephritis

improves, there is a gradual return of the gastric secretion to the normal.

At times, as the nephritis was in the process of repair, he noted a hyper-

acidity, which he interpreted as an attempt of the body to rid itself of

an excess of chlorine, which the kidneys, in their abnormal state, were

unable to excrete. In chronic nephritis he found that when the

parenchymatous element predominated there was hypochlorhydria and

increased motility. When the interstitial element predominated, hyper-

chlorhvdria was the rule. Raulot-Lapointe goes so far as to consider

hyperchlorhydria an indication of a latent chronic interstitial nephritis,"

certainly a most extreme view.

A clinical study of these relationships between nephritis and gastric

secretion was undertaken by Wolff and Martinelli.^ Biernacki and

Raulot-Lapointe do not mention placing their patients on a definite diet.

Wolff and Martinelli placed their patients on a known diet, so that all

variations in excretion and secretion could be accounted for. On the

basis of their numerous observations, they conclude that, though a

marked increase in the intake of sodium chloride has very little influence

on the secretion of hydrochloric acid in the gastric contents of healthy

persons, it is able to produce a vicarious hyperchlorhydria in nephritics.

They agree with Biernacki, that hypochlorhydria exists, as a rule, in

patients with nephritis, and they explain it on the same grountl that

Biernacki gives. The hyperchlorhydria found by Raulot-Lapointe in

patients with chronic interstitial nephritis they consider a vicarious

process, the result of the attempt on the part of the body to excrete the

chlorine in excess of the amount that the kidneys are able to excrete.

As chlorine retention is more common in chronic interstitial than in

chronic parenchymatous nephritis, hyperchlorhydria is naturally more

frequently found in the form(>r condition.

Acute Dilatation of the Stomach, especially that form occurring subse-

(pient to operation, continues to attract the attention of both clinicians

and surgeons. Its etiology especially is a matter of discussion, experi-

mentation, and conjecture. The view that is most generally held

is that of a purely mechanical obstruction of the duodenum by the root

of the mesentery. This hypothesis, first presented by Albrecht, is

l)ascd on the assumption that when the empty intestines sink into the

' Archiv f. exper. Path. u. Tliarmak., H)()S, Iviii, 450.
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true pelvis, the root of the mesentery aixl the superior mesenterie artery

are put upon such tension that they cause complete occlusion of the

duodenum at the point where it passes under this mesenteric fold. Some

observers, including Albrecht himself, hold that this sinking of the small

intestines is not sufficient to produce a complete obstruction, but that

it does produce obstruction enough to cause some overfilling and dis-

tention of the stomach, anfl that this prevents the sunken intestines from

returning into the abdominal cavit}. In other words, a vicious circle

is established.

Another view, directly opposed to the foregoing, is that a func-

tional disturbance of the stomach is the primary feature in the

process; and that its distention, entirely independent of any constric-

tion of the duodenum, forces the small intestines into the pelvis, and

thus probably permits secondarily a more or less complete obstruc-

tion of the duodenum by the root of the mesentery. This latter view

is held especially by Stieda and by v. HerfF, who says: "The more I

study the condition the more I am convinced that acute paralysis and

paresis of the stomach are caused by injuries to its nervous apparatus;

that these injuries are probably in the nature of trauma to the spinal

column ; that in a certain number of cases they occur secondary to an

acute distention, in others as the result of the toxic action of chloroform,

or possibly ether or toxins formed in the stomach. For a certain

number of cases there seems to be no satisfactory explanation as yet."

Kelling thinks that a valve-like action of the cardia is the most

important etiological factor in many cases. In others he thinks the

mechanical explanation above offered is the correct one. With the hope

of throwing some light upon the etiology of the condition, Braun and

SeideP undertook a series of observations and experiments.

Their first series of experiments were performed upon nineteen cada-

vers. By means of a small opening in the cardiac end of the stomach

through which air could be introduced under pressure, they determined

the degree of obstruction that could be effected by traction upon the small

intestines and a loop of the mesentery. Throughout these experiments

they were impressed with the fact that conditions in the cadaver are so

different from those in the living that it is difficult to draw conclusions

from the one that will hold good for the other.

Further experiments led them to believ.e that in the living there is a

tonic contraction of the cardia; the closure of the cardia is increased

in force by the diaphragmatic muscle surrounding the esophagus, by the

angular insertion of the esophagus in the stomach, and by the lateral

compression of the cardiac portion of the esophagus by the distended

fundus.

The experiments on animals were performed in various ways. They

' Mitth. a. d. Grenz. d. Med. u. Chir., 1907, xvii, p. 53^.
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first (Ictrniiined, l)y ineaiis of a oastric fistula, the t-lfcet of distention of

the stomach with gas or air on the normal dog and on the narcotized

dog. They found that the dogs that were not narcotized soon relieved

themselves of the distention by means of eructation and vomiting

;

whereas in the narcotized dogs there was neither eructation nor vomiting

to be observed, and the intragastric pressure was from two to three times

as great as it was in the others. As soon as the tlogs came out of their

narcosis they relieved themselves by means of eructations and vomiting.

They next attemptefl to determine the influence that section of the

vagi had upon the vomiting. On the basis of six experiments they

were convinced that section of the vagi produced great inhibition or total

abolition of vomiting. Section of the splanchnics, on the other hand,

had only a slight inhibiting influence upon the act of vomiting. Section

of the spinal cord between the last cervical and the sixth dorsal segments

totally abolished vomiting and eructations. Section of the abdominal

muscles in no way prevented the accomplishment of both these acts.

In reviewing the clinical facts, suggesting that a functional rather than

a mechanical disturbance is the cause of the condition, they present a

number of histories in which there were no indications suggestive of

a mechanical obstruction, but in which the functional nature seemed

especially evident. One of these cases they looked upon as unusually

suggestive. Before operation the patient was subject to excessive

vomiting. After the removal of the gallstones from which the patient

suffered there was moderate vomiting until the third day, when it ceased.

With its cessation, manifestations of acute dilatation of the stomach

presented themselves, and with the progression of these symptoms there

was continued absence of vomiting.

Another feature that Braun and Seidel think especially noteworthy

is the fact itself that acute dilatation occurs so frequently in association

with narcosis; in other words, with a form of intoxication. They think

that narcosis and operative interference do not cause the dilatation itself,

but that they cause merely the motor insufficiency, and consequently the

disposition to dilatation. In order that the motor insufficiency lead to

dilatation, it is necessary that in addition distention of the stomach

with licjuid, solid, or gases should occur. The authors think that peri-

tonitis or inflammations of the abdominal viscera, in association with

acute dilatation, act similarly by producing a disturbance of innerva-

tion of the stomach, a central or reflex disturbance of stomach tone and

motility, as well as possibly of the act of vomiting. The most rational

explanation of those cases occurring in the course of the severe infectious

fevers or the wasting diseases, is that here also the stomach is suffering

from a lack of functional energy through injury to the nervous system,

or toxins depressing the muscularis directly, or inanition.

In regard to arteriomesenteric obstruction they do not deny that it is

a fre(|uent ])()stmortem finding in acut(> dilatation of the stomach, but
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look upon it as a secoiulary phenomenon and not as the eause of the

dilatation. They eonclude that (1) aeute dilatation of the stomaeh is

an expression of and a result of acute gastric motor insufficiency; (2)

this acute motor insufficiency can affect a stomach previously healthy,

as well as one the subject of a chronic or atrophic process; (3) it may

occur as an independent disease or as a complication of other diseases;

(4) the acute motor insufficiency of a previously healthy stomach is in

the vast majority of cases of a purely functional and not a mechanical

nature; (5) these functional disturbances are alterations of gastric in-

nervation (central, peripheral, and reflex) and injuries to the gastric

musculature; (6) all the surgical forms of acute dilatation may be

explained on the basis of a disturbance of innervation, as well as most

of those occurring in association with infectious diseases and with

constitutional and other ailments; (7) a direct injury to the muscle

fibers through mechanical, inflammatory, or toxic lesions is possible,

although gross histological changes have thus far not been observed;

(8) motor insufficiency and consequent dilatation occur as the result

of a damming back of ingested materials, decomposition processes, or

abnormally increased secretion; (9) acute motor insufficiency may occur

in the absence of a predisposing factor, in a healthy stomach with intact

innervation, as the result of profound dietetic errors or abnormal decom-

position of ingested material; (10) acute dilatations occurring on top

of chronic dilatation are usually induced by mechanical factors; (11)

primary acute pyloric or duodenal occlusion occurs but seldom, and can

be diagnosticated only when evident anatomical or mechanical lesions

are present; (12) arteriomesenteric occlusion cannot be looked upon

as the cause of acute dilatation, but only as a frequently unimportant

resuh of the primary functional gastric dilatation; (13) the existence

of a valve-like closure of the cardia has not been proved, and is not a

necessary condition to acute dilatation of the stomach.

Thoma^ also inclines to the belief that the dilatation is primary, and

the arteriomesenteric occlusion of the duodenum a secondary mani-

festation. In discussing the therapeutics of the condition he emphasizes

the use of gastric lavage early in the condition, continued until the wash

water returns clear. Whenever it is at all possible, nourishment by

mouth should be entirely omitted and the bodily strength maintained

by nutrient enemata, saline enemata and infusions, subcutaneous oil

injections, and stimulants. If in spite of the lavage the condition

progresses and duodenal occlusion seems imminent, the patient should

immediately be put in the Schnitzler position, on the abdomen or on the

side—a measure that, simple as it is, to judge of the results from its

employment, seems to be of the greatest value. Baiimler recommends,

in resistant cases, alternations of two hours on the abdomen and a

1 Deut. mod. Wnch., lOOS, Nr. 12, p. r>0\.
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(|uarter of an lioiir in the knce-elhow position—a performance that in

laparotomies would probably be accompanied with considerable diffi-

culty. By means of these positions the small intestines would naturally

be inclined to sink out of the true pelvis, and thus relieve the tension

upon the root of the mesentery. These methods are usually followed

by the most excellent results. Should they, however, fail, the per-

formance of a laparotomy still remains. Gastro-enterostomy has been

recommended, and has been employed several times with and several

times without successful result. Kelling recommends the relief of

the duodenal occlusion and tamponing of the true pelvis, in order to

prevent a return of the small intestines into it. i\lost patients with

acute dilatation, however, are too violently ill to undergo such a radical

procedure.

The prognosis depends so much upon the early recognition of the

condition and the early employment of the foregoing measures that

attention to these facts, it is to be hoped, will succeed in reducing the

mortality that in the past has been calculated as not less than 80 per cent.

Gastric Ulcer. As long as diseases cause complex pathological results,

just so long will diagnosis be a question of judicial consideration of many

things—and just so long will special signs that are nearly pathognomonic

be described.

Bonniger^ reports two methods of investigation that he thinks of great

value in the diagnosis of gastric ulcer. One of them is the increasing

of the pain of the ulcer by the introduction of acid into the stomach.

His procedure is as follows: The stomach tube is passed in the morn-

ing before the patient has taken anything into the stomach. If no

contents are obtained, 100 c.c. of water is poured in; after slight move-

ments on the part of the patient, this is allowed to flow out. Through

this procedure the pain of ulcer should not be increased. After the

removal of this water, 100 to 200 c.c. of a decinormal hydrochloric acid

solution is poured into the stomach through the tube. If ulcer is present

sharp pains immediately appear, which can l)e dispelled by the adminis-

tration of milk. If, however, there is no reaction the stomach is shaken

and the patient is instructed to take various positions, so as to insure

the fluid coming into contact with all parts of the gastric mucosa. If

after these procedures there are no manifestations of pain, it is safe to

say, according to Bonniger, that there is no ulcer present. A necessary

condition to the application of this test is naturally an empty stomach.

Moreover the object of it is primarily to increase the characteristic pain

that the ulcer patient suffers; consequently, if the patient has not been

suffering with any pain the test is useless.

The second means of investigation that Bonniger has found to be of

assistance in the diagnosis is the determination, by means of the Rontgen

> Berl. kliii. Wocli., 190S, Nr. S, p. 396.
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rajs, of how thoroughly a painful point corresponds with any particular

arta of the stomach. Naturally, the patient must be skiagraphed in

the same position as that in which he is palpated. Bonniger considers

also that this control of points of tenderness by means of the a:-rays is

of value in various other abdominal conditions.

This latter method may have a limited value. The former is palpably

a clumsy and uncomfortable method, and it is difficult to see how it could

help in distinguishing between ulcer, hyperesthesia, pylorOspasm, and

any other condition in which pain occurs as a consequence of hyper-

secretion. There is certainly no evident reason for recommending it, and

unless there is good reason for doing so the stomach tube should not be

used when ulcer is suspected. Diagnostic curiosity alone is not reason

enough.

Appendicitis and Gastric Ulcer. Payr, in 1905, first called

attention to the frequent association of appendicitis and erosions and

ulcers of the stomach. The gastric lesions that he described were not

the result of septic emboli, but of typical peptic ulcers occurring

in the course of or subsequent to an attack of non-suppurative

appendicitis, either acute or chronic. On the basis of his investiga-

tions of a large number of exhaustively studietl cases in which the

lesions in both appenflix and stomach were treated by operation,

Payr expresses himself as follows: "In a certain number of cases of

appendicitis, usually of moderate severity, there appear, shortly after

the first attack, various gastric symptoms closely resembling those of

gastric ulcer. There is pain, occurring shortly after the taking of food;

hyperacidity; vomiting, frequently bloody in character; and usually,

later, phenomena suggestive of pyloric stenosis. These symptoms

usually abate after a short time, but frequently repeat themselves after

each new attack of appendicitis. In other cases it appears more as

though the ulcer extended deep into the muscular layer of the stomach

and caused chronic inflammatory changes in the serosa. In a large

number of cases I have found band-like or scar-like adhesions in the

neighborhood of the gastrocolic omentum or the anterior pyloric wall.

In all these cases, perforation of, the appendix could be absolutely

excluded."

These gastric ulcers and erosions, according to Payr, are the result

of emboli derived from the thrombosed veins of the omentum and the

appendix. In his animal experiments he was able to show that emboli

introduced into the omentum and mesentery under the strictest aseptic

precautions were able to produce in the stomach and duodenum not

only hemorrhagic erosions and infarcts, but actual ulcers with the

characteristic pathological features of peptic ulcers.

Mahnert^ undertook a clinical study of the frequency and significance

' Mitth. a. d. Grenzgeb., 1908, xviii, p. 4G9.
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of tliis relationship claimed hv Payr to exist between the appendix and

gastric ulcer. Most of the cases studied by ^lahnert concerned patients

with chronic appendicitis. He divides his cases into five groups. In

the first group, consisting of ten cases, are those patients in whom
the gastric lesions were observed at the time of the operation for the

appendicitis, or in whom, after an appendectomy, operation for gastric

ulcer had to be undertaken.

In the second group he includes those cases in which, at autopsy,

a chronic appendicitis was found in association with a recent gastric

ulcer. There were four such cases.

In the third group, consisting of seven cases, are included those patients

with t\^ical symptoms of gastric ulcer, who had previously suffered with

an appendicitis that had been treated, but for which no operation was

performed.

In the fourth group are those cases in which the patients presented

themselves with the symptoms of gastric ulcer, and whose histories

suggested their having previously had attacks of appendicitis, though

the patients themselves had not been aware of these attacks having

been such.

In the fifth group are those cases of gastric ulcer that, while devoid

of symptoms of chronic appendicitis, presented the objective findings

indicative of its existence.

On the basis of the statistics so gathered, Mahnert looks upon the

frequent association of appendicitis with gastric ulcer as really striking.

Among 36 undoubted cases of gastric ulcer, 23 (or 64 per cent.) pre-

sented equally undoubted evidences of a chronic appendicitis. He
thinks that this frequency cannot permit a causal relationship between

the two to be doubted. The cause he looks upon as that advanced by

Payr, namely, embolism derived from aseptic thrombi in and about

the appendix. Since most of his own observations concern chronic

appendicitis, he believes that the above-mentioned facts present an

indication for appendectomy in chronic appendicitis in which the local

manifestations themselves may not always demand operative inter-

ference. On the same basis, he thinks that in all operations for chronic

appendicitis the stomach should, if possible, be examined for the exist-

ence of an ulcer. These are interesting observations, but the number
of cases is very small, and we need to draw conclusions in the matter

very gradually.

Surgical and Medical TreaTxMent of Gastric Ulcer. Great

doubt still rieigns as to the respective advantages of surgical and medical

treatment of gastric ulcer. A\ ith the hope of throwing some light upon
the question, Musser^ has undertaken a statistical study of the results

of treatment based upon the cases in the literature as well as many

' American Journal of the Medical Sciences, 1908.
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hitherto unpubhshed cases. As he says : "The difficulties attendant upon

a sokition of the best methods for the treatment of gastric ulcer are great.

The uncertainty of its clinical course renders statistics concerning

therapy most confusing and often unreliable. It is often present without

symptoms; its most active manifestations may be followed by a period

of quiescence; it may recur at varying intervals; it may remain a mild

disease, large groups being attended by minimum mortality; or it may
be a grave affection, vicious to the extreme. There is or may be ever

present that general nervous state or nutritional fault which precedes,

attends, and, therefore, invites recurrence of ulcer." It may be added

that an element contributing to the unreliability of statistics in gastric

ulcer is the fact that many clinicians demand a much less strict adherence

of the symptoms to those recognized as characterizing gastric ulcer than

do others.

There is much variance of opinion as to what constitutes a cure in

gastric ulcer. Statistics show that many observers consider the disease

as cured, when after three or four weeks of treatment the symptoms

are relieved or removed. No value can be attached to cases reported

in such manner. It is well know^n that at varying intervals after an

alleged cure, perforation or hemorrhage may occur. It would seem that

a lapse of two years without symptoms, that an approach at least to

normal chemical conditions, and a removal of all abnormal physical or

mechanical states, are sufficient grounds to affirm that a cure has taken

place in simple ulcer. To these may be added the absence of occult

blood from the stools for a long period. Musser expresses the advantages

and disadvantages of medical and surgical treatment as follows:

The Advantages of Medical Treatment. By the medical treatment

the functional derangements, causal and secondary, are managed. It

is conducted without doing violence to the body in any way, and if

successful leaves the subject in as good condition as before.

The Dangers of Medical Treatment. A sense of false security is given

as the ulcer may be dormant, and an accidental and fatal complication

may arise when one is not prepared for it. The freedom from symptoms

may flatter the patient that a cure has been established and induce

carelessness in dietetics, hygiene, etc. Further, the healing of the ulcer,

also possible under surgical treatment, may be attended with grave

sequels of adhesions, contractions, or stenosis.

The Advantages of Surgical Treatment. By the surgical treatment,

if indicated, the advantages of the medical treatment are secured.

The operation is too often held to be the panacea, when success is really

due to the after-cure. There is no reason why a patient who has under-

gone surgical treatment should not have an after-treatment like that

which is given to cure the tendency to ulcer. The advantages depend

upon the nature of the operation and the ability to deal with the compli-

cations. If the operation of excision is resorted to the symptoms and
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accidents arc prevented, providino;, of course, there is only one ulcer.

Gastro-enterostomy, now in vogue, is a procedure which, while it re-

lieves the many symptoms, does not of itself warrant the belief that a

cure is established. It is not proved that the ulcer has healed. Both

perforation and hemorrhage occur after gastro-enterostomy. It is

not known that relapse or recurrence is less frequent than in ulcers

treated medically. The splendid statistics of Robson and of ^layo in

their end results compare favorably with, but are not better than, similar

statistics of men who have treated similar groups of cases medically.

The time element in the surgical cases is the unsettled factor. If the

ulcer is excised, a dangerous and often not practical procedure we are

told, or destroyed by perforation, the only subsequent risk comes from

persistence of the organic cause or the presence of two or more ulcers.

In the second period of ulceration, when complications have arisen,

the advantages are entirely in favor of surgery.

" The Dangers of Surgical Treatment. (1) The same as in the med-

ical treatment, unless excision of the ulcer, if solitary, is resorted to;

(2) operative death; (3) death from complications; (4) death or ill

health from defects in metabolism; (.5) the effect of the operation.

The patient on w'hom an operation has been performed has the dis-

advantage of a psychic insult, the influence of which is not trifling,

and of being in possession of new physical and physiological conditions,

the nature of which time alone can tell. It must be admitted that a

patient who has undergone a grave surgical operation is not in as

good condition to have that indefinable something, which may be

termed neurosis, cured as he who has not been submitted to such an

insult."

It is true that, with the perfection of technique and with the increased

experience of surgeons, the operative mortality has greatly decreased.

The average operative mortality has decreased from 20 per cent, to 10

per cent., and is but from 1.5 to 2 per cent, for individual operators.

The variations in the frequency of gastric ulcer in various countries,

as well as in various cities, is noteworthy. Statistics of the frequency

of gastric ulcer based on autopsies show variations of from 0.13 per cent,

to 5 per cent. In America, Boston has the highest percentage, 1.28;

and Denver the lowest, 0.12. In Breslau and in Zurich, 0.66 per cent,

of the cases coming to autopsy were foimd to have gastric ulcer; in

London, 0.78 per cent.; in Berlin, 1.33 per cent.; in Edinburgh, 2.2

per cent.

The frecjuency of gastric ulcer based on clinical observation shows

a variation of from 0.0022 per cent, to 2 per cent. It should be noted,

in regard to such a striking variation, that the percentage of cases of

gastric ulcer varies greatly with the class of patients and the locality,

as well as with the views of individual observers in regard to the symp-

toms necessary to a diagnosis of gastric ulcer. After a review of all the
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statistical features concerned in the study of a large number of cases,

Musser comes to the following conclusions:

Gastric ulcer is a medical disease. Gastric ulcer with comphcations

and sequels is sometimes a surgical disease; if perforation occurs, it

becomes a surgical affection at once; if hemorrhage occurs acutely, it

is rarely a surgical affection; if repeated and chronic, it is a surgical

affection.

If the ulcer is productive of perversion of secretory function alone, it

remains a medical affection. Inasmuch as h}'perchlorhydria is, in part,

a neurosis, the secretory function can be balanced chiefly by medical,

dietetic, and hygienic measures. Even if pyloric spasm attends the

h^'persecretion and h^'peracidity, it does not necessarily take the case

beyond medical care. It is wrong to submit such patients to operation,

unless motor disturbances become prominent.

If the symptoms and physical signs of retention from obstruction,

dilatation, hour-glass contraction, or adhesions supervene and persist,

the case is surgical.

If the symptoms of gastric ulcer become continuous in spite of medical

treatment and incapacitate or threaten life, and if hemorrhage recurs

and secondary anemia arises, it is a surgical disease. Such cases,

however, are always attended with organic sequels.

The extraordinary frequency of chronic gastric ulcer with sequels

requiring operation is due to neglect of the treatment of an ulcer in

its incipiency. Statistics show^ that most patients are operated on

between the thirtieth and fortieth year, and have an ulcer history of

five or ten years' duration.

What, as a medical attendant, should one do with a case of gastric

ulcer? From personal experience and a study of recorded cases, ]Musser

considers that if it is a simple uncomplicated ulcer we should employ

rest, at first absolute, and later modified, a suitable diet, and the drugs

indicated, for at least four months. If attended with an organic compli-

cation, as pyloric obstruction from thickening or from atlhesions, or by

dilatation, if extreme, or by hour-glass contractions, surgical measures

are in order. If perforation occurs there should be no delay in operating.

If hemorrhage occurs, operation is rarely necessary; and if acute,

not unless the peril of hemorrhage outweighs that of operation—a nice

estimation of values. If hemorrhage is persistent and gives rise to

anemia, operation is indicated. Under any circumstances, and until

cure is established, keep the patient in touch with a surgeon. The

physician should never assume the attitude of a distinguished physi-

cian who congratulated himself that he did not ask the surgeon to see

a case because it had features like those of pancreatitis, a suspicion

borne out by the autopsy, which showed such a lesion. It should be the

duty of a physician to associate with himself a surgeon, to the end that

accidents may be taken care of at once and organic sequels reheved.
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The final and very serious duty is the selection of the surgeon. One
who has good technical ability and has had considerable experience

in gastric surgery should be selected. The operation, even of gastro-

enterostomy, is not trivial, and requires the best service at command.

After the surgical procedures, if necessary, are carried out the patient

must be treated medically. ^Medical treatment must be continued over

a period of four months at least; hygienic and dietetic treatment over a

period of years.

A patient who has had gastric ulcer should, for all time, observe the

hygienic and dietetic rules which keep digestion to an approximately

normal state, which prevent anemia, and which, above all, so conserve

the nervous system as to prevent neurosis.

Lexhartz Treatment. The Lenhartz treatment of gastric ulcer

has apparently received but little consideration, especially in this country,

and, judging from reports, has been but very infrequently employed.

Lambert^ had the opportunity of treating five cases of ulcer and three

cases of hyperchlorhydria, probably unassociated with ulcer, by this

method. He recognizes that definite conclusions cannot be based upon

such a small number of cases; but the results of the treatment are not

without interest. The use of this form of treatment was prompted by

the events that occurred in two cases that were being treated by the more

generally accepted methods of limited diet, preceded by rectal feeding.

The first patient was a well-developed man who had suffered with

attacks of vomiting and pain in the stomach for six montks. For

almost four months he had been on a diet of raw eggs, stale bread, and

milk. He had lost thirteen pounds in weight. He was put on a routine

ulcer cure and fed with nutrient enemas of peptonized milk and eggs.

This was continued with gastric starvation, except for water, for a

period of thirteen days, when gastric feeding with peptonized milk was

begun; and by the twentieth day of treatment the patient was taking

eight ounces of milk every four hours. On this day he developed a

purpuric rash on both legs, with pains and with spongy, bleeding gums.

It became evident that the ulcer cure had induced a typical attack of

scurvy.

The second case was that of a woman, aged thirty-two years, who,

after seven days of rectal feeding and gastric starvation, and a subse-

quent seven-day period of limited gastric feeding with peptonized milk,

continued to have occult blood in the stools and a severe degree of

anemia. It was a problem whether to continue medical treatment or to

resort to surgical interference. Before adopting the latter procedure

it was decided to try the I^enhartz cure.

The Lenhartz treatment attempts, first, to furnish nourishment and

improve the patient's general condition; second, to prevent distention

• American Journal of the Medical Sciences, 1908, No. 1, cxxxv, 18.
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of the stomach by a careful Umitation of the size of each food portion

and of the fluids taken, and by the use of ice applications externally;

third, to prevent the action of the excessive hydrochloric acid content

on the ulcer's surface by combining it with food albumin. Food is

administered in small quantities at one-hour intervals. Slow mastica-

tion and slow eating are insisted upon, and these are accomplished by

feeding the patient with teaspoonful amounts to each mouthful, and by

never allowing him to feed himself during the first two weeks of the

A three to four weeks' rest in bed is insisted upon in each case.cure.

An ice-bag is usually applied to the epigastrium, and bismuth sub-

nitrate is administered internally for hemorrhage. The preparation of

the foods used during the first two weeks of the treatment is as follows :^

The raw eggs are beaten up whole and iced. Both the milk and the

egg are placed in covered glass tumblers, surrounded with cracked ice,

and kept at the bedside. The feeding spoon is also kept iced. The

eggs and milk are administered in alternate feedings. Granulated

sugar is added to the eggs on the third day. The raw, scraped beef,

boiled rice, and zwiebach are prepared in the usual manner.

The routine of administration is as follows:

Day. Eggs.

1

.

2 drams each dose.

Total, 2 eggs.

2. 3 drams per dose.

Total, 3 eggs.

3. 5 oz. per dose.
Total, 4 eggs.

4. 5 drams per dose.

Total, 5 eggs.

5. 6 drams per dose.

Total, 6 eggs.

6. 7 drams per dose.

Total, 7 eggs.

7. 4 drams per dose.

Total, 4 eggs.

Also 1 s o f t-

boiled egg every

4 hrs. Total, 4

eggs.

8. Same as above.

9. Same as above.

Milk.

4 drams each dose.

Total, 6 oz.

6 drams per dose.

Total, 10 oz.

1 oz. per dose.
Total, 13 oz.

IJ oz. per dose.

Total, 1 pint.

14 drams per dose.

Total, 19 oz.

2 oz. per dose.
Total, 22 oz.

2 oz. per dose.
Total, 25 oz.

2^ oz. per dose

Total, 28 oz.

3 oz. per dose.
Total, 1 quart.

Sugar.

20 grams add-

ed to eggs.

Same.

30 grams.

40 grams.

40 grams.

Scraped beef.

Same.

Same.

10. Same as above. Samo. Same.

Add cooked chopped chicken, r,0 grams, or ham, 50 grams, and

11-14. Interval of feeding made two hours. Milk gi\en in 6-oz.

of raw egg. Butter increased to 40 grams, ami chicken or ham

36 grams in 3

doses.

70 grams with

boiled rice

;

100 grams in

3 doses.

Same.

Beef, same ; rice,

200 grams;

zwiebach, 40

grams in 2

portions.

Same,

butter, 20 grams,

doses, with i oz.

given as abo^e.
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The five cases of gastric ulcer were all cured, one of them after a dis-

tinct failure with the older treatment. Blood disappeared from the stools,

in one case on the eighth day; in another on the twelfth; in another

on the thirteenth; in another on the twenty-first; and in the fifth case

no blood had been fovmd. Of the three cases with hyperchlorhydria,

but in all probability without ulcer, two were cured, the uncured case

being one of benign stenosis.

Ewald,* in a very thorough presentation of his treatment of gastric

ulcer, does not express much enthusiasm over the value of the Lenhartz

treatment. Though he has not used it extensively, a comparison of

the percentages of hemorrhage in the cases he has treated by the older

established methods, with the percentage of hemorrhage of the cases

treated by the Lenhartz method, convinces him that the older method

is the more valuable. He had but 4.8 per cent, of hemorrhage after

the thorough institution of treatment by limited feeding ; whereas,

Lenhartz, in 201 cases, had 6.4 percent, of hemorrhage. Ewald's treat-

ment, as presented in his article, contains no elements that can be looked

upon as novelties, but is a conservative, rational combination of well-

tried methods. Naturally the opinion of one of such vast experience

as Ewald must command the attention of everyone.

Benign Stenosis of the Pylorus. Lambert and Foster^ report eleven

cases of benign stenosis of the pylorus that came to operation. After

discussing the symptomatology and the medical treatment of these cases,

they discuss the relative advantages and disadvantages of pyloroplasty

and gastro-enterostomy . Pyloroplasty does not give so rapid relief as

does gastro-enterostomy. After pyloroplasty the patients require care-

ful watching and study to see that they do not return too rapidly to a

normal diet and a normal method of living. It often takes several

months to a year before such patients secure the full extent of benefit

that follows this surgical procedure. Gastro-enterostomy, on the other

hand, sometimes fails to give relief by causing the condition known as

vicious circle, which can be cin-ed only by means of a second operation.

There is always danger after this operation of a subsequent peptic ulcer

in the small intestine below the anastomosis, even though it be an infre-

quent occurrence. I^astly, the disarrangement of the coils of intestine

resulting from this operation may be the cause of a subsequent intestinal

obstruction. The writers confess to a strong prejudice in favor of a

pyloric operation, because of its undoubted approach to a restoration of

a condition more like the normal.

Lambert and Foster emphasize the error of delaying too long in

adopting surgical measures in cases of benign stenosis of the pylorus.

Medical treatment should be tried first; but if after a reasonable

period there are no decided signs of betterment, operation should be

Dcut. nied. Woch., 1<)()S, Xr. <», p. 8(il.

^ American .lournal of tlio Medical Sciences, 1907, cxxxiv, 335.
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advocated. If delayed too long, dilatation and other structural changes

in the stomach lessen the chances of a permanent cure. They further-

more lay emphasis upon the fact that the mere correction of the mechani-

cal error does not suffice for the cure of these patients. After the

patient has recovered from the surgical procedure, methods of treat-

ment should be instituted to overcome the muscular atony of the stomach

wall, to control the hypersecretion of hydrochloric acid, or to excite the

mucous membrane to resume its normal secretory activity. i

The result of treatment in the eleven cases forming the basis of the

authors' paper may be tabulated as follows

:
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they arc almost diagnostic of carcinoma of the stomach. A negative

finding, however, is of a decidedly less value than is a positive finding.

Hemolytic Substances in Carcinoma. The severe degree of

anemia and the rapid loss of strength frequently seen in patients with

carcinoma of the stomach, in which the tumor is so small as to be out of

all proportion to the severity of the anemia, and loss of strength have

long led to the view that these tumors give rise to some intoxication

that affects the entire body, and that the symptoms are not purely the

result of the local action of the carcinoma. Proceeding upon this

assumption, Graefe and Rohmer^ examined the gastric contents of

patients suffering with various sorts of gastric disorders for the presence

of hemolytic substances. They found substances possessing hemo-

lytic properties in all of the thirty-six cases of carcinoma of the stomach

studied. In numerous other cases, including those in which gastric

symptoms were present, as well as many patients who were normal as

far as their gastric condition was concerned, their results were almost

negative, though in a few of these cases they did get a positive reaction.

This hemolytic substance is soluble in alcohol and ether, is thermo-

stabile, and is capable, in the smallest quantities, of inducing hemolysis

of human and animal blood. It is in all probability a lipoid, the

active principle of which is probably oleic acid derived from the carci-

nomatous, ulcerated stomach wall. This work is of course of question-

able value at present, but it is suggestive especially because of similar

work in relation to pernicious forms of anemia.

Chlorosis and Gastric Disorders. The relation, or rather lack of rela-

tion, between gastric disease and chlorosis has long been a subject of

discussion, and, while now pretty well settled, has been studied again by

Liwschitz,^ who has undertaken an investigation of the function and

position of the stomach in chlorosis.

In regard to gastric acidity he concludes that there is a definite

tendency to hypochlorhydria in patients suffering with chlorosis. In

many cases the secretory relations are normal throughout; hyper-

chlorhydria is found in only a very small percentage of the cases. He
believes that the gastric symptoms of which patients suffering with

chlorosis complain, can no wise be referred to alterations in the gastric

acidity. This is almost certainly, however, sometimes true and some-

times not. As a rule, the symptoms are simply a part of the general

disease. Sometimes chlorotics get actual gastric disorders just as other

people do, and indeed their habits of diet and the like make them rather

especially subject to them. In regard to the motor activities of the

stomach, his findings were more striking. In a vast majority of the

patients with chlorosis he found a decided decrease in gastric motility.

' Deut. Arch. f. klin. Med., 190S, xciii. 161.

'Arch. f. Verdauungskrankh., 1908, Band xiv, Heft 1, p. 47.
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He found, moreover, that the more severe the chlorosis the more intense

was the decrease in the motor powers.

In studying the relation of gastroptosis to chlorosis, his observations

indicate that though the two are not infrequently associated, they are

by no means constantly found together. His conclusions on this point

speak decidedly against the view that the entire clinical picture of

chlorosis can be explained on the basis of gastroptosis, a view I would

say that is at present held by scarcely anyone, since it is long disproved

.

Chorea and Gastric Disease. Ewald and Witte^ present, as a case of

unusual interest, one in which a gastric disease was complicated by an

acute chorea. The patient was a woman, aged twenty years, who, a

few months before presenting herself to them, began to suffer with symp-

toms suggestive of ulcer of the stomach. In the meantime she was said

to have lost seventy pounds. Three days before admission to the

hospital symptoms of chorea presented themselves: first in the left

arm, later in the right arm, then in the face and legs, and finally in the

entire body.

When she came under their observation she was found to be an

extremely emaciated, delicately formed woman, with the typical mani-

festations of a severe chorea. Aside from the features incident to the

pyloric stenosis, a severe degree of anemia and the choreic manifesta-

tions already mentioned, the patient presented no abnormalities. It

was especially noted that there were no evidences of psychical or nervous

disturbance excepting chorea. Two days later 250 c.c. of yellowish-

brown, fetid, almost fecal-like stomach contents were removed by

means of the tube. Whereas, up to the time of this lavage the chorei-

form movements had been extremely violent; shortly afterward they

almost entirely ceased. About this time herpes labialis appeared, and

acetone was noted in the urine. Treatment directed toward the relief

of the gastric retention was accompanied by a disappearance of the

choreiform movements, as well as many of the purely gastric phenomena.

A diagnosis of pyloric stenosis as the result of ulcer was made, and

this diagnosis proved to be correct at operation.

It is a well-known fact that nervous manifestations, especially tetany,

at times accompany gastrectasis ; but Ewald and Witte have never

before noted a chorea on the basis of a gastric disorder. That the con-

dition was a true chorea they have no doubt, and the description of the

case conforms entirely to the typical picture of chorea. Whether, how-

ever, the chorea occurred as an accidental accompaniment of the gastric

disorder, or as the result of it, is a question open to some discussion.

The patient was just the type of individual subject to chorea—emaci-

ated, slender, anemic—but other immediate factors are essential to the

development of a chorea, and Ewald and Witte think that these were

' Berl. klin. Woch., 1908, Xr. 2, p. 45.
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furnished in the toxemia resulting from the absorption from the decom-

posing gastric contents. The facts that they think speak for this view

are the extreme degree of fermentation and putrefaction that was

evident in the stomach contents, the marked decrease in the chorea after

lavage with salicylic acid and borax, the occurrence of herpes labialis,

and the temporary appearance of a trace of albumin and acetone in the

urine. The authors think that this case lends some support to the

view that chorea may be a manifestation of the absorption of toxins

from the gastro-intestinal tract. As to whether the same substances

are able in one case to produce a chorea and in the other a tetany, is a

question that only future observations can determine.

Phlegmonous Gastritis. It is a fact of considerable clinical interest,

and possibly of some etiological significance, that within the past year

two cases of phlegmonous gastritis in association with pregnancy have

been reported. According to Robertson,^ who reports two cases of

phlegmonous gastritis occurring in males, but 91 cases of this condition

have been reported. Of 80 of these cases in which the sex is men-

tioned, 11 occurred in females. In view of this comparative rarity of

the condition in females, it is noteworthy that 2 cases in association with

pregnancy should have been reported during the last year.

The first case was that described by Kermauner.' The patient was a

woman, aged thirty-nine years, who had complained of vague gastric

symptoms for some years. She was admitted to the hospital with

symptoms suggestive of peritonitis. Two weeks later, shortly after

giving birth to an almost full-term dead fetus, she died. At autopsy a

phlegmonous gastritis, limited to the lesser curvature of the stomach,

was found, in addition to a secondary purulent peritonitis. The second

case was one reported by Bovee,^ and constitutes, as the author says,

probably the only successful laparotomy performed for the condition.

The patient was thirty-six years of age, and was about six months preg-

nant when symptoms of a violent inflammatory condition in the upper

abdomen presented themselves. At operation a mass the size of a

man's fist was found near the pyloric end of the greater curvature of

the stomach. On incision it was found to contain pus, which was

drained; and the patient, after having aborted, made a successful

recovery.

The Gastric Mucus. Kaufmann^ describes a condition characterized

by a lack of gastric mucus, which he designates as amyxorrhea gastrica.

He says that he has for some years routinely investigated the gastric

contents removed after test meals for the amount of mucus present, and

has thus become convinced that a decrease from the normal amount

' .louriiiil of the American Medical Association, 1907, No. 2(5, xlix, 2143.

=! Mitth. a. d. Grenz. d. Med. u. Cliir., 1907, xvii, 627.

' American Journal of the Medical Sciences, 1908, cxxxv, 602.

* Ibid., No. 2, cxxxv, 207.
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constitutes a pathological condition. The mucus is recognized by both

its macroscopic and its microscopic qualities. Macroscopically it may
be recognized by its coherency and its tendency to hold together the

solid particles into a more or less compact mass. Microscopically he

is able to recognize the presence of mucus very readily by the myelin

drops contained in it. The microscopic picture may be made more

characteristic by treating the specimen with a dilute lugol solution

which stains the starch blue and the yeast yellow, but does not stain the

myelin drops. Since the lugol solution does not mix with the mucus,

the starch globules that are contained in it are not stained. Only those

lying about the margins show the typical color reaction. If, however,

mucus is absent, all the starch granules present are clearly seen as well-

defined bluish bodies.

According to Kaufmann's observations, alterations in the amount of

mucus do not go hand-in-hand with alterations in the amount of acid.

In some cases of achylia gastrica he finds increased quantities of mucus;

in others no mucus at all. Cases of hyperacidity, though as a rule

accompanied by a lack of mucus, at times show an increased amount.

Since the mucus is the protective agent of the gastric mucosa, when it

is absent the mucosa is naturally subjected to influences that are nor-

mally not able to affect it. In cases in which there is no acidity, or in

which the acidity is very low, it is of little importance whether the

mucosa is covered with a thick or a thin layer of mucus. When, how-

ever, the acidity is high and there is a deficient amount of mucus, the

mucosa is exposed to the irritant action of this hyperacidity. Kauf-

mann calls attention to the fact that many cases manifesting the symp-

toms of hyperacidity do not present the chemical characteristics of this

condition; and, on the other hand, that many cases with high hydro-

chloric acid values present no symptoms. He thinks it not improbable

that these relations are dependent upon variations in the amount of

gastric mucus, and not entirely, as is usually considered, upon a neurosis.

He emphasizes the almost immediate relief of the hyperacitlity symp-

toms upon the application by lavage of solutions of silver nitrate. Since

silver nitrate is a powerful stimulant to the mucous glands, he believes

it not improbable that this relief is due to the silver nitrate inciting the

glands to the production of mucus.

He thinks that even in the production of gastric ulcer deficient

amounts of mucus may play an important role. Deprived of its normal

protection the mucosa is exposed to various mechanical, chemical, and

thermal insults, which may sufficiently affect the surface to permit the

ingress of other agents that will eventually succeefl in producing ulcer.

He thinks that even the value of silver nitrate iij the treatment of ulcer

is a manifestation of the effect of gastric mucus upon lesions of the

mucosa. These observations are suggestive, and the matter should be

looked into further. We are too prone to think that a generous secre-
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tioii of mucus is simply h disadvautageous result of disease of mucous

uieuibranes. It is tjuite reasonable to consider that it is one of Nature's

methods of seeking to give relief.

THE INTESTINES.

Tests for Occult Blood. The examination for occult blood in the feces

continues to be recognized as a valuable addition to our diagnostic

equipment. There is, however, some doubt as to the value of the

respective methods that have been employed for its recognition. Some

of the tests are not delicate enough; others are so delicate as to give a

positive reaction when meat has been eaten some days previous to the

examination. Goodman^ has investigated the relative value of the

guaiac, aloin, and benzidin tests, paying especial attention to the relia-

bility and accuracy of the latter. The method he recommends for the

application of the benzidin test is as follows: A small portion of the

feces solution, obtained by grinding up the feces with water, is poured

into a test-tube and boiled. While this is cooling a concentrated

solution of benzidin is made by dissolving as much benzidin as is con-

tained in a very small spoon spatula in about 3 to 5 c.c. of glacial acetic

acid. A few drops (1 c.c.) are poured into a test tube, and about 3 to

10 drops of the boiled feces solution, further diluted with equal parts of

water, are added, and the two shaken. To this are now added 1 to

3 c.c. hydrogen peroxide (3 per cent.) and shaken, w^hen, in the presence

of blood, a deep, dirty-green or a beautiful deep-blue color appears,

changing, in the course of time, to a peculiar dusty-violet color. Only

the green or blue color is to be considered positive. Goodman empha-

sizes the importance of using small quantities of the reagent.

Goodman agrees with Schlesinger and Hoist, that the benzidin test is

simpler than any other method; that it is more delicate than the aloin

and guaiac tests; that by boiling, all disturbing factors, such as fer-

ments, are destroyed; and that the test is made more sure by the control

of the reagents.

In studying a large series of feces with the aloin, guaiac, and benzidin

tests, Goodman was convinced that the benzidin method is the most

delicate of the three. This delicacy, however, is so great as to detract

somewhat from the value of the test, for the reasons that have already

been mentioned. Goodman consequently recognizes the absence of a

positive reaction as being of most value. In other words, if a specimen

is negative to the benzidin test, one may with all assurance say that

occult blood is not present. A positive reaction, however, should be

controlled by either the guaiac or the aloin test, or by both. The test

is applicable to gastric contents and urine, as well as to feces.

' American .Journal of the Medical Sciences, 1907, cxxxiv, 50G
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Causation of Chronic Constipation. Schmidt, Strasburfrer, and Lohrisch,

ill constructing their theory of the cause of chronic liabitual constipa-

tion, presuppose a too thorough digestion and absorption of foodstuffs

as being one of the primary factors in its production. Lohrisch, inves-

tigating the stools of persons suffering with habitual constipation, found

both the solids and the water to be much less than in the stools of normal

persons. Pletnew^ undertook a series of investigations on persons suf-

fering with chronic constipation, and obtained approximately the same

results as did Lohrisch. As a result of his experiments, however, Plet-

new was able to find nothing to indicate that the cause of the constipa-

tion was a too thorough digestion and absorption of ingested material.

From all he could observe, the condition might just as well be the

result of deficient secretion in the gastro-intestinal tract; and he loolvs

upon this as the more rational explanation.

One of the most startling therapeutic measures presented within the

past year is Lane's operative treatment of chronic constipation. He^

has apparently made the mistake of looking upon every abdominal

condition associated with constipation as the result of the constipation;

whereas, in all probability, a vast majority of the conditions that he

describes are but accidentally associated with it. It is possible that in

rare instances in some of the advanced secondary changes in the large

bowel which result from long-continued constipation and the abuse of

laxatives, there is so much structural change as to make surgical inter-

vention the only means capable of satisfactorily combating the existing

conditions. However, in this case one is not treating the chronic con-

stipation, but a hypertrophied and probably ulcerated and greatly

inflamed intestine. Without doubt the vast majority of physicians,

as well as laymen, would hesitate long before recommending or sub-

jecting themselves to a resection of the entire colon for chronic consti-

pation.

Palpation of the Appendix. The question whether the normal appendix

is palpable or not has brought forth thj? most conflicting answers from

clinicians as well as surgeons interested in this organ. On account of

the importance of the question, Jaworski and Lapinski^ undertook the

palpation of the organ in 800 persons. Their investigations were per-

formed exclusively on men, in order to exclude the danger of being

confused by the uterine adnexa. No men were examined for this series

whose histories were at all suggestive of a previous appendicular disease.

The conditions necessary for the appendix to be palpated are as follows

:

1. The appendix must lie horizontally on the aponeurosis of the ilio-

psoas muscle, and must run transversely, diagonally, or vertically. If

it runs inward and upward it will be so covered by the cecum as to

1 Zeitsch. f. experim. Path. u. Therap., 1908, Band v, Heft 1, p. 186.

2 Berl. klin. Woch., 1908, Nr. 12, p. 599.

3 Wien. klin. Woch., 1908, Nr. 6, p. 182.
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make it impossible of palpation. According to the statistics of Sutlsuki,

and of Lafargue, the appendix runs in one of these directions, permitting

of palpation in from 6S to 84 per cent, of all cases.

2. The abdominal wall must not be too thick, and it must not be too

rigid.

.3. The iliopsoas muscle must be put on tension, so as to form a firm

foundation on which the appendix can be palpated. This is an abso-

lutely necessary condition. If it is impossible to feel this tense iliopsoas,

it is impossible to palpate the appendix. To put it on the stretch the

patient must hold his extended right leg elevated about eighteen inches.

4. The position of the palpating hand is of the greatest importance

in the examination. Standing to the right of the patient the examiner

must place the outer border of the right index finger at right angles to

the course of the iliopsoas muscle, deep in the ileocecal region. Pressure

is exerted until the sharp border of the iliopsoas is felt, when the finger

is moved up and down along the course of the iliopsoas, when a movable

rather firm, cylinder-like cord will be felt, the consistency of which

seems to alter with tKe duration of the j^essure.

By this means Jaworski and Lapinski believe they were able to pal-

pate the appendix distinctly in 51.5 per cent, of the 800 persons they

examined. In 94.6 per cent, of these cases the course of the appendix

was at right angles to the long axis of the iliopsoas.

Trauma and Appendicitis. Trauma has not been recognized as

playing much of an etiological role in the production of appendicitis.

Ebner^ reports a case of appendicitis developing in a man imme-
diately after a blow in the right iliac fossa. Reviewing the literature

and the opinions held by different observers, he sums up the relation of

trauma to appendicitis as follows: (1) Trauma is able to induce an
attack of appendicitis in an already diseased appendix; (2) trauma
is equally able to induce an appendicitis in an unaltered appendix that

contains a fecal concretion; (3) trauma is in all probability not able

to induce appendicitis in an unaltered appendix containing no concre-

tions.

Castor Oil in the Diagnosis of Appendicitis. Sonnenburg-

created quite a discussion among the German surgeons by his claim

that the administration of castor oil is of great assistance in the early

diagnosis of appendicitis. He administered routinely castor oil to all

patients with appendicitis in whom the symptoms indicated the existence

of a simple catarrhal appendicitis. This condition he considers to be

characterized by a pulse of approximately 92, temperature of approxi-

mately 37.5° C. (97.7° R), and a leukocytosis of approximately 15,000.

If in this type of case symptoms did not abate within twenty-four hours

after the administration of the castor oil, operation was undertaken.

' Berl. klin. Woch., 1908, Xr. 9, p. 445.

^ Therap. d. Gegenwart, 1908, Band x, Heft 2, p. 49.
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He thus looked upon the resuUs of the a(hiiinistration of the oil as a

diagnostic aid to the determination of the character and degree of the

inflammation.

His opinion did not receive much support. Korte, Rotter, and others

cited cases in which the administration of the oil as recommended by
Sonnenburg had directly induced perforation and subsequent perito-

nitis. They claimed, furthermore, that the majority of cases of simple

catarrhal appendicitis that improved after the administration of the oil

would have improved without this measure. It was the consensus of

opinion that the administration of castor oil is of neither of diagnostic

nor therapeutic assistance.

Carcinoma of the Appendix. The attention that the appendix has

claimed for itself, and the frequency of operation for appendicitis, have

revealed the fact that carcinoma of the appendix is by no means an

infrequent condition. McWilliams^ has collected ninety undoubted

cases of carcinoma of the appendix, including the three that he reports.

A compilation of the statistics from these cases reveals some very inter-

esting facts. Eighty-three per cent, exhibited the symptoms of appendi-

citis in some form. Sixty-three and one-half per cent, had had symp-

toms of chronic appendicitis in some form for varying periods of time.

In more than 28 per cent., symptoms had existed for over a year. As

McWilliams remarks, this lends weight to the hypothesis that chronic

inflammatory changes are the cause of the malignancy. It was, more-

over, found that of twenty-three cancerous appendices removed for chronic

symptoms 70 per cent, showed changes characteristic of chronic inflam-

mation in addition to the malignancy. This of course does not prove

that the cancer was the result of the chronic inflammation; it may have

been the cause of it.

In compiling the records of a number of observers, McWilliams found

0.4 per cent, of the appendices removed at operation to be carcinomatous.

This figure is somewhat smaller than is generally held. The average

age McWilliams finds to be 27.7 years, which is somewhat younger

than the average for carcinoma of other portions of the gastro-intestinal

tract. As to sex the condition occurred in 4.3 per cent, of males, as

contrasted with 57 per cent, of females. This is quite dift'erent from

the frequency of simple inflammations of the appendix in the two sexes

.

Deaver found in 3000 cases of appendicitis, that 62 per cent, occurred

in men and 38 per cent, in women. It is interesting that of ninety cases

of carcinoma, only 8 or 9 per cent, showed enlargement of the neigh-

boring lymph nodes. It must be inferred from this that cancers of the

appendix involve the lymphatics very late.

An investigation into the location of the tumor reveals the fact that in

59 per cent, of the cases it was situated at or near the tip of the organ,

' American Journal of the Medical Sciences, lOOS, Xo. 6, cxxxv, S.32.
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and in 76 per cent, wa.s located at or distal to the middle. These facts

are^noteworthy, allowing, as they do, that primary carcinoma of the

appendix develops most frequently in the regions where strictures and

chronic inflammations most commonly occur. It is a fact of consider-

able prognostic significance that of seventy-nine patients from whom
the appendix was removed for carcinoma, but one is definitely known
to have suffered recurrence. This is a clinical fact thoroughly in har-

mony with the pathological fact mentioned above, that lymph-node

metastases were seldom found.

In conclusion, McWilliams remarks that the symptoms of appen-

dicular cancer are not sufficiently characteristic to permit of a diagnosis

without operation; and, furthermore, that since all appendices the seat

of carcinoma are not enlarged, every appendix removed at operation

should be subjected to a microscopic examination.

A. O. J. Kelly^ reports 3 cases of carcinoma of the appendix and 1 of

endothelioma of the appendix, in addition to those he previously reported

from the service of Dr. Deaver.

Harte,^ basing his statistics upon 101 cases, including 9 of his own or

of his associates, comes to the following conclusions:

1. Primary carcinoma of the appendix is present in from one-third of

1 per cent, to 1 per cent, of all cases operated on for chronic appendi-

citis. But few cases are collected at autopsy.

2. Institutions that make a thorough microscopic examination of all

appendices removed at operation and at autopsy will report a larger

percentage of cases of carcinoma of the appendix.

3. Carcinoma of the appendix, especially of the basal or spheroidal

cell type, is a condition of early life occurring generally between the

age of ten and forty. There is little tendency to metastasis, and the

origin of the disease is, as a rule, in the mucosa.

4. The disease appears to be slightly more frequent in females than

in males.

5. Acute and chronic inflammations are present, and are responsible

for the symptoms demanding operation. The growth when localized

gives no pathognomonic symptoms.

6. The fact that primary carcinoma of the appendix takes its origin

in an inflammatory process, forms a very strong argument for the removal

of all appendices that show evidence of any irritation.

Intestinal Tuberculosis. I^andis^ estimates the frequency of intestinal

tuberculosis as a complication of pulmonary tuberculosis as not less

than 60 per cent. Discussing the symptomatology of tuberculous enter-

itis, he emphasizes the unreliability of the occurrence of diarrhea as a

• American Journal of the Medical Sciences, 1908, No. 6, cxxxv, 851.

* Annals of Surgery, 1908, No. 6, xlvii, 908.

' Transaction.^ of the National Association for the Study and Prevention of Tuber-

culosis, November, 1907.
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diagnostic aid. Among 33 cases that he studied, 4 had from six to

nine, stools daily, yet at autopsy showed no evidences of intestinal

ulceration. On the other hand, no less than 13 showing ulceration at

autopsy had but one to three movements daily, and in several the bowels

moved but once every day or every other day. Moreover, the severity

of the diarrhea did not stand in any direct relation to the size or num-
ber of the ulcers. Pain was rarely present; it is, however, an important

symptom when it always occurs in the same spot, and especially when
it is increased by pressure. Rigidity of the abdominal muscles is equally

uncertain and unreliable.

Landis does not place much value upon the presence of tubercle

bacilli in the feces as an -indication of tuberculous enteritis. They are

always present in patients with intestinal ulceration, but they are also

frequently present in patients with pulmonary tuberculosis without any
intestinal ulceration. Occult blood in the feces is another sign of doubt-

ful diagnostic significance in tuberculous enteritis. Landis found ulcers

present in all of the cases in which occult blood was present, but in

about half the cases in which there was ulceration the occult blood test

was negative. He mentions that if the cases had been examined more
frequently a larger number would probably have given a positive

response.

Ileocecal Hyperplastic Tuberculosis. Ulceration is such a fre-

quent manifestation of intestinal tuberculosis that clinicians are inclined

to look upon all cases of intestinal tuberculosis as ulcerative in nature.

Pathology has taught us, however, that intestinal tuberculosis may
manifest itself by other lesions than ulceration, by stenosis (not the

result of the cicatrization of ulcers), and by the so-called ileocecal h}^er-

plastic tuberculosis. Neither of these forms is by any means so common
as ulceration; and their clinical manifestations are relatively little known.

Hemmeter^ devotes the greater part of a paper on intestinal tuberculosis

to a discussion of the pathology and symptomatology of the ileocecal

hyperplastic form of intestinal tuberculosis.

According to Conrath this condition was first described by Durant

in 1890. The condition may arise in one of two ways: from the mucosa

by extension of tuberculous intestinal ulcers; and from the serosa by

extension of tuberculous lymph nodes. Pathologically there may be a

moderate degree of ulceration and stenosis; but the predominating

lesion is a low-grade proliferation of chronic inflammatory tissue result-

ing in extensive hyperplasia. It is less frequently a complication of

advanced pulmonary tuberculosis than is simple ulcerative tuberculous

enteritis. Conrath's statistics, based on 85 cases, show the condition to

be most common between the ages of thirty and forty years.

Early in the disease the symptoms are so vague as to make a diagnosis

impossible. Only when the disease progresses to such an extent that

• Journal of the American Medical Association, 1908. No. 9, p. 6.55.
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stenosis occurs, can it he diagnosticated. Then there occurs locaUzed or

(htfuse pain of an acute coUcky character, constipation, nausea, vomit-

ing, and frequently visible intestinal peristalsis. There is occasionally

occult blood in the feces, and a moderate degree of fever is an almost

constant symptom. The discovery of tubercle bacilli in the feces would

naturally add great weight to the diagnosis. The tumor is at first more

or less movable. Later it becomes fixed by adhesions or contracting

bands in tlie mesentery. Instead of the lower border of the cecum

being, as it normally is, about 1 cm. above the level of a line connecting

the anterior superior spines of the ilia, it rises a number of centimeters

above this level. This, according to Obrastzow, is due to a shortening

of the colon as the result of the contraction of the scar tissue formed in

the tuberculous focus. The diazo reaction is claimed by Krokiewicz to

be almost constantly present in ileocecal hyperplastic tuberculosis.

The condition with which the ileocecal tuberculous tumor is most

readily confused is carcinoma of the cecum or ascending colon. The
differential diagnosis between the two diseases is tabulated bv Hemmeter

as follows:
Cecum tuberculosis.

Between twenty and forty years.

From two to three years.

Pulmonary tuberculosis more or

less evident.

Elongated; the intestine is pal-

pable as an infiltrated, thick-

ened cylinder.

Always present ; develops slowly

accompanied by striking,

splashing, and musical sounds.

Blood and pus rare; tubercle

bacilli frequently present.

Generally present.

Ehrlich's diazo reaction posi-

tive.

Age . .

Duration

Lungs

Tumor .

Stenosis

Stool.

Fever

Urine

Cecum carcinoma.

Rare before fortieth year.

Eight to nine months.

Negative.

Sharply circumscribed ; intes-

tines not palpable.

Develops rapidly ; acoustical

signs not so pronounced.

Blood and pus frequently ob-

served ; tubercle bacilli absent.

Exceptional.

Diazo reaction negative.

Satisfactory results in treatment are to be obtained only by surgical

procedures, otherwise the treatment of the condition is purely symp-

tomatic.

Cause of Symptoms in Acute Intestinal Obstruction. There is great

diversity of opinion regarding the cause of the violent symptoms con-

sequent upon acute intestinal obstruction. Some writers consider them

due to reflex disturbances set up by irritation of the nervous structures

in the intestines. Others consider them to be the result of absorption

of poisons from the obstructed intestines. Kukula secured at operation

the contents of obstructed intestinal loops, filtered them through Cham-
berlain filters, and injected the filtrate into dogs. The results were

negative, as a rule, although an alcoholic extract of this material pro-

duced symptoms of intoxication when injected into animals. These
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symptoms were nausea a;id vomiting, diarrhea, sweating of the paws,

and depression or collapse, and occasionally tonic or clonic convulsions,

and paralysis of the hind limbs. These symptoms all gradually passed

off.

Albeck found that the contents of an occluded loop of intestine were

much more poisonous than those of the normal intestine, and he was
able, by injecting the filtrate from this material into rabbits and cats, to

produce diarrhea, convulsions, and collapse, with death in from four to

fifteen hours. Boeszeky and Generisch, in experimental obstruction

of the colon in rabbits, found Bacillus coli in the peritoneal cavity in

45 per cent, of the cases; in the blood in 29 per cent.; and in both the

blood and the peritoneal cavity in 17 per cent. When the small intes-

tines were ligated. Bacillus coli w^ere found in the peritoneal cavity in

28 per cent.; in the blood in 18 per cent.; and in both the peritoneal

cavity and the blood in 9 per cent. On the basis of these experiments,

they believed that the symptoms of acute intestinal obstruction are due

to a general septicemia with intestinal bacteria. Clairmont and Ranzi

obtained results very similar to those of Kukula. With the hope of

throwing some light upon the question, McClure^ undertook experi-

ments along the same lines as those of Kukula and of Clairmont and

Ranzi

.

Obstruction was produced by ligating the intestine at various levels

with a doubled cotton cord. In cases in which the obstruction was

allowed to continue until the death of the animal, the greatly distended

proximal loop was found in most cases to occupy the greater part of the

abdominal cavity. The distended portion was intensely hyperemic,

but there was, as a rule, no dulling of the peritoneal gloss, and what-

ever accumulation of fluid there was in the peritoneal cavity showed no

coagulum of fibrin. In contrast with the results of Boeszeky and

Generisch, smears and cultures from the peritoneal cavity, heart's

blood, liver, spleen, and kidneys showed no bacteria. The contents of

the distended loop, on the contrary, showed astounding numbers of

bacteria as contrasted with the number in the normal intestine at the

same level.

McClure attempted the introduction of some of the contents of an

obstructed loop into an isolated loop in another dog. It was found

impossible, however, to confine in this loop an amount of fluid sufficient

to produce any symptoms, since the active peristalsis set up by the irri-

tating substances quickly led to its expulsion.

In other experiments the contents of the obstructed loops were passed

through a Berkefeld filter and injected into the peritoneal cavity of

dogs. None of these experiments led to a fatality, but intense symptoms

of depression and apathy, sometimes witli vomiting and straining niove-

' Journal of the American Medical Association, 1907, xlix, 1003.
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incuts, occurred. The animals recovered completely by the next day

and remained well. McClure remarks that the material that accumu-

lates in the obstructed intestine does not seem to be very toxic in small

quantities; and a single dose, even when injected intraperitoneally, may
be withstood, although its continued absorption over a period of severa

days, as in clinical cases of obstruction, may naturally lead to death from

the accumulative action of the poison. That these poisons are the

product of the bacteria, and not merely stagnant digestive secretions,

McClure attempted to show by an experiment in which the intestinal

loops were so anastomosed with the stomach and with one another that

the bile and pancreatic juice were diverted from the whole upper part

of the intestine and poured into the lower ileum. Under these circum-

stances, if the obstruction were produced just above the anastomosis in

the lower ileum, it was found that the symptoms occurred quite as

rapidly as before.

In attempting to produce a condition analogous to the foregoing,

without, however, producing an actual obstruction to the movement of

intestinal contents, McClure isolated a loop of intestine in dogs, and

subsequently closed the ends, the circulation being kept intact. In

thirteen experiments of this nature death resulted in each case within

a few days, with symptoms similar to those of obstruction. As the

result of these experiments, although he admits that they are not finally

conclusive, McClure believes that the symptoms consequent upon acute

obstruction are due to the absorption of bacterial toxins.

The Relation of Chronic Gastric Conditions to Duodenal
Obstruction. The hypothesis that acute dilatation of the stomach is

primarily the result of occlusion of the duodenum by the root of the

mesentery and the superior mesenteric artery, is considered by Codman^

to have great clinical importance in relation to chronic obstruction.

He contends that the relations of the root of the mesentery to the

duodenum, when a person is standing erect or lying on the back, pro-

duces constantly a certain degree of obstruction of the duodenum by

the root of the mesentery. This is not true of four-footed animals;

for in them the tension on the root of the mesentery is always away

from the duodenum; in man the tension is such as to compress the

duodenum between the root of the mesentery and the spinal column.

His contentions, as expressed by himself, are as follows:

1. That in the human being the transverse portion of the duodenum
is more or less compressed by the root of the mesentery.

2. That slight anatomical deviations from the normal or certain

pathological conditions may increase this pressure to a varying extent

up to the point of complete occlusion of the gut.

3. That when this pressure reaches a degree great enough to give

' Boston Medical and Surgical Journal, 190S, clviii p. 503
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more resistance to the muscular efforts of the (kiodeniim than the closed

pylorus, the condition becomes of pathological significance.

4. That thus, anatomically, the duodenal secretions are brought into

contact with membranes unfitted physiologically to withstand their

corrosive action.

5. That the obstruction fayors stasis in the duodenum, and thus bac-

terial invasion of the tissues.

6. That if the foregoing propositions can be proved they will mate-

rially alter the present conceptions of the etiology and treatment of a

variety of pathological conditions, e. g., hyperchlorhydria, nervous dys-

pepsia, duodenal and gastric ulcer, pancreatitis, cholelithiasis, persistent

vomiting after laparotomy and in pregnancy, and excessive fluid drain-

age from wounds in the common duct and duodenum.

One great difficulty in the acceptance of this view is that acute dila-

tation of the stomach is relatively rare, while if Codman's theory were

true it would seem that it should be common, and especially it should

be associated with these other conditions mentioned in which he thinks

his views may be of importance.

In support of his view, however, Codman presents the casts of a

number of duodena that show a distinct compression at the point where

the root of the mesentery crosses them. In answer to the contention

that Nature would hardly have placed the duodenum in such a prepos-

terous position without providing some way of avoiding the consequent

pressure, Codman emphasizes the fact that this arrangement was orig-

inally intended for four-footed animals, whose horizontal position would

not impose this obstruction on the duodenum. With the erect position

and the conventionalities of dress assumed by civilized races, however,

the relation of the root of the mesentery to the duodenum assumes a

pathological significance.

The conditions to which, according to Codman, this obstruction may

give rise, depend upon the degree of obstruction and the action of other

closely related parts of the digestive tract. If there is but a very mild

degree of obstruction, the muscular wall of the duodenum may hyper-

trophy sufficiently to overcome this partial obstruction, and in this way

the condition would remain devoid of any clinical significance. If, how-

ever, the obstruction is of a high grade, various phenomena may ensue,

depending mostly upon the action of the pylorus. If the pylorus re-

mains firmly closed, we have a tube, the contents of which are subjected

to pressure, which can find an outlet in only one direction—through a

relaxed duodenal papilla. Thus, Codman thinks irritating materials,

including bacteria, may be forced through the duodenal papilla and

give rise to cholelithiasis, cholangitis, and pancreatitis. If, on the other

hand, the papilla does not permit the ingress of duodenal contents,

there still remains the active peristalsis of the hypertrophied duodenal

wall, which may give rise to pain and disturbances of digestion, usually
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interpreted as being due to nervous dyspepsia, hyperchlorhydria, and

other gastric neuroses. Even when the pylorus remains open the

same phenomena may result, for here we have the active peristalsis of

the stomach attempting to force the gastric and duodenal contents past

a more or less high degree of obstruction. A still further possibility,

Codman thinks, may result from this form of chronic obstruction when

the pylorus remains open, namely, gastric ulcer. This, he believes,

may result partly from the digestive action of the pancreatic juice on a

mucous surface not specifically equipped to withstand its action, and

partlv from the influence of bacteria multiplying in the stagnated

duodenal contents.

Dynamic Ileus. ]\Iost interesting and instructive experiments were

carried out by Cannon and Murphy^ on dynamic ileus. Ileus, according

to Nothnagel's classification, is divided into mechanical ileus in which

there is actual occlusion of the intestine, and dynamic ileus in which

there is the s>iidrome of occlusion of the bowel without, however, obliter-

ation of the lumen. Cannon and Murphy's experiments concern only

d}iiamic ileus. The question in particular that they attempt to solve is

whether dynamic ileus is of central or peripheral origin. The predomi-

nating feature of dynamic ileus is a failure of normal peristalsis. Peri-

stalsis is a coordinated movement, the intrinsic control of wliich, as has

been shown by Magnus, is in Auerbach's plexus. The central nervous

system exerts its control over these movements through the innervation

of the splanchnic nerves.

Dyxa^^iic Ileus through the Central Nervous System. When
the nervous connections between the alimentary canal and the central

nervous system are intact, nothing is more remarkable than the respon-

siveness of the canal to conditions of general asthenia. In the asthenia

of animals afflicted with "distemper," for example, food will lie in the

stomach or intestines all day without the slightest sign of a peristaltic

wave passing over it. There is total cessation of the motility of the

digestive organs. The condition is quite different, however, when the

canal is disconnected from the spinal cord and brain, as Cannon and

Murphy were well able to observe in an extremely asthenic dog suffering

with a deep septic process in the muscles of the neck. After severing the

splanchnic nerves they were able to watch the peristaltic movements

and the progress of food through the gastro-intestinal tract by means of

the a:-rays, and found that the rapidity of its movement was not less than

in a normal dog.

They were able to prove by direct experiment the existence of reflex

or central dynamic ileus. Two sets of male cats were etherized for the

same length of time. The testicles oi one set were crushed, while the

other set were allowed to come out of ether without any operative inter-

' Journal of the American Medical Association, 1907, xlix, Xo. 10, p. 840,
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ference. Comparing the passage of food contents through the intestines

in the two sets, it was found that in those in which the testicles had been

crushed it was much slower than in those that had merely been etherized.

Performing the same experiment upon cats whose splanchnic nerves had

first been cut, the peristaltic activity as measured by the passage of food

masses was approximately the same as in the animals in which there had

been no operation. These experiments prove that dynamic ileus can be

produced without mechanical changes in or about the intestinal wall,

the condition being one of inhibition, the inhibition being conveyed to

the intestinal tract through the splanchnic nerves.

Dynamic Ileus by Means of Local Paralysis. In an earlier

research Cannon and Murphy showed that etherization and exposure

of the stomach and intestines to the air caused no noteworthy delay or

decrease in the peristaltic movements. Handling of the intestines, how-

ever, even to the slightest extent, did produce delay and decrease of the

peristaltic movements. It was found, moreover, that this retardation

and decrease were greater when the intestines were handled in the air

than when they were fingered in the peritoneal cavity or under warm
normal salt solution. To determine whether these phenomena were of

central or peripheral origin, the same manipulations were practised on

animals whose splanchnic nerves had been cut. It was found that the

same phenomena occurred, showing them to be of local and not of

reflex origin.

Having determined that dynamic ileus may be of either central or

peripheral origin, it is of great importance, from the standpoint of treat-

ment, to determine, if possible, the means of recognizing in any particular

case which of these two origins is responsible for the condition. Since

the splanchnics carry only inhibitory impulses, if the ileus is of central

origin, any agent that will check the delivery of inhibitory impulses from

the cord to the intestinal canal by means of the splanchnics will permit

the canal to resume its normal function. If, on the other hand, the

activity is the direct result of a local disturbance, this same agent will

have no effect in promoting the restoration of peristalsis. In studying

this phase of the, subject. Cannon and Murphy found that tincture of

aloes, which Pfaft* and Nelson found to be particularly effective in pro-

moting peristalsis in the cat, had no effect upon an ileus of peripheral

origin. On the other hand, when the inhibition was imposed from the

spinal cord, it was found that salicylate of physostigmine, when admin-

istered after etherization, was able to incite peristalsis. The effect of

physostigmine, however, was of but short duration. Within two hours

its effect had apparently passed off.

From their results Cannon and Murphy believe that there is some

question as to the reasonableness of attributing great efficacy to a single

dose of physostigmine in clinical cases, when the passage of feces occurs

from eight hours to three davs after the administration of the drug.
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However, there is no doubt that temporarily, at least, the salieylate of

physostigmine will overcome reflex inhibition of the alimentary canal

and cause the normal movements to proceed. They hope that their

future ex])eriments will tln-ow more light upon these questions. The

point especially to be emphasized as the result of their experiments is

the importance of the distinction between dynamic ileus of spinal origin

and dynamic ileus of local origin in the intestinal wall.

Early Symptom of Ileus. Ewald* calls attention to an early symp-

tom of ileus that he thinks has been generally ignored by clinicians.

This symptom is the early and rapid filling of the stomach with fecal

intestinal contents. To determine both how early and how rapidly this

occurs, the stomach must be washed out. One should not M^ait for fecal

vomiting. Ewald claims that by means of the stomach tube one may in

this way frequently make a diagnosis of ileus at a stage when hardly any

other symptoms are present to indicate its existence. He furthermore

recommends frequent washing of the stomach as a therapeutic measure.

The relief of the symptoms of toxemia as the result of this measure is

frequently astounding.

Torsion of Epiploic Appendage. Kriiger" reports a case of torsion of an

epiploic appendage in a hernial sac requiring operation, and Briggs^

a similar condition in the abdominal cavity. This brings the cases of

torsion of appendices epiploicse requiring operation to the number of

fifteen. Twisted epiploic appendages or those lying free in the peri-

toneal cavity, the so-called corpora aliena, are not infrequently found at

autopsy; but it is only within the last few years that the condition has

become one of clinical significance. We are indebted to Riedel for most

of our knowledge upon the subject.

The cases of torsion of appendices epiploicje may be divided into two

classes: the intra-abdominal and the hernial. Of the 15 cases that have

been reported, 7 were intra-abdominal and 8 hernial. Briggs further

divides the intra-abdominal type into those in which the distal extremity of

the appendix epiploica is adherent and those in which it is non-adherent.

The adhesions usually result from circulatory disturbances caused by

the progressive narrowing of the pedicle, thus producing inflammation

of the distal extremity. If the pedicle becomes atrophied and the distal

end is not adherent appendices may lie free in the peritoneal cavity, and

have thus been known to give origin to a peritonitis. They have also

been known to undergo calcareous degeneration. In the hernial group

of cases the epiploic appendages may become incarcerated in a femoral

or inguinal hernia, most commonly on the left side. Of the 8 hernial

cases that have been reported, 7 occurred on the left and 1 on the right.

' Berliner klin. Wochensch., 1007, Nr. 44, p. 1416.

' Miinch. med. Woch., 1907, liv, 1813.

' American Journal of the Medical Sciences, 1908, cxxxv, 8G4.
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This relative frequency of left-sided cases is due to the fact that the

sigmoid is much more movable than is the cecum.

There is little by which the pathological conditions of appendices

epiploicse can be recognized before operation. When in a hernial sac

the symptoms are usually those of strangulation. When in the abdomi-

nal cavity the symptoms are those of inflammation, which may simulate

appendicitis, cholelithiasis or cholecystitis, or inflammation of other

intra-abdominal organs.

Diverticulitis. Within the past few years acquired intestinal divertic-

ula have attained a position in medical and surgical diagnosis that had

previously not been accorded them. As is well known, acquired diver-

ticula occur in elderly persons, usually the subjects of constipation. They
are generally localized about the lower portion of the descending colon

and the sigmoid. They were looked upon as a not uncommon patholog-

ical finding in persons of the t}'pe already mentioned, but no pathological

significance was attached to them. Lately they have been recognized

as the not uncommon cause of previously obscure phenomena located

in the left iliac region. The conditions to which they give rise may be

divided into two types : the inflammatory and the hyperplastic, or tumor-

like. In the first type the symptoms, excepting for their location,

resemble more or less those of appendicitis. In the second t}^e the

symptoms are of slower progression, and resemble carcinoma of the

sigmoid or lower portion of the descending colon.

The pathology of the aft'ection is as follows : The diverticula are hernia-

like protrusions of the mucosa and submucosa through the muscularis,

at a point where bloodvessels enter the intestinal wall from the mesen-

tery. Fecal concretions collect in the diverticula, and by irritation

give access to the pathogenic activity of the intestinal bacteria. If the

virulence of these bacteria is of low grade and their activity is limited to

the intestinal wall, the hyperplastic type of diverticulitis results and a

condition resembling carcinoma of the sigmoid presents itself. If, how-

ever, the virulence of the organisms is greater, and they penetrate the

wall and exert their activity on the peritoneal coat, then a localized form

of acute peritonitis results, when the condition resembles a left-sided

appendicitis.

Brewer^ cites the histories of six cases of the acute inflammatory type

of diverticula that have come to his notice within the last ten years.

Only lately has he come to recognize the nature of these cases, but his

more recent observations have convinced him of the fact that his earlier

cases were instances of acute diverticulitis. One of these is so char-

acteristic that it is deemed worth citing in some detail.

The patient, S. D., aged forty-five years, had always enjoyed good

health. He had never suffered with digestive disturbances suggesting

American Journal of the Medical Sciences, 1907, cxxxiv, 482.
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appendicitis, cholelithiasis, or peritonitis. In August, 1902, while at

dinner, he was suddenly seized with an attack of abdominal pain, nausea,

and faintness. The attack soon passed off, but the following night

proved a restless one, and he had more or less constant pain in the lower

portion of the abdomen, which prevented sleep and at times was accom-

panied by nausea and general bodily weakness. Despite these symp-

toms he continued to be up and about the following day. Later that day

he w^ent for a drive, and suffered acutely from the jolting of the vehicle.

In the evening he was obliged to call a physician, who pronounced the

case one of colitis. The following day the symptoms continued, and

during the ensuing five days he still suffered with pain in the lower left

quadrant of the abdomen, fever, and general malaise. When first seen

by Brewer the temperature was 103°; the pulse, 110; the leukocytes,

17,000. There was marked rigidity of the left rectus muscle and a tender

mass in the left iliac fossa. He was removed to a hospital, and under

ether an incision was made over the most prominent portion of the

tumor. After dividing the tissues of the abdominal wall a large abscess

cavity was entered, which contained about 120 c.c. of foul pus and an

oblong fecal concretion. On washing out the abscess cavity a small

ulceration was seen in the wall of the sigmoid through which escaped a

small amount of fecal matter. The cavity was packed with sterile gauze,

the wound partially united, and a dressing applied. The patient made a

gradual, but complete recovery.

THE PERITONEUM.

Abdominal Pain. Lennander,* in his address before the Section on

Surgery and Anatomy of the American Medical Association, at its

meeting in 1907, presented a thorough review of the newer theories, in

the development of which he has been a leader, in regard to abdominal

pain. In substance, the newer views are that the abdominal viscera

and the visceral layers of the peritoneum are entirely insensitive to pain,

and that pain referred to these organs is appreciated entirely by the

parietal layer of the peritoneum. Although it possesses the pain sense,

the parietal peritoneum in all prol)ability does not respond to either

pressure or temperature stimuli. Lennander has been frequently able

to observe in the course of operations that the manipulations that cause

pain are those that occasion stretching of the parietal peritoneum and
the parietal attachments of the mesenteries. For example, pain is

occasioned by the placing or removal of gauze compresses between the

viscera and the parietal pcritoiKMim, by the dragging forward of the

cecum, of the vermiform a])])cn(Hx, or of any other organ whose normal

' Journal of the American Medical Association, 1907, xlix, 836.
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attachment to the abdominal wall is put on the stretch. The same

principle applies to the stretching of any abdominal adhesions that may
connect the viscera with the abdominal wall. On the other hand, should

a compress lie between the viscera, without coming into contact with

the abdominal wall, the patient experiences no sensation when it is

removed. Similarly, no sensation attends the stretching or breaking up

of adhesions that have no connection with the abdominal parietes.

The theory of colic formulated by Nothnagel, which has received

almost universal acceptance, is that the pain is due to spasm of the

muscular coat of the bowel or to anemia of the intestinal wall. Observa-

tions, however, on human beings suffering with intestinal fistulse do

not support this opinion. Various stimuli applied to the portion of

intestine lying outside the abdominal cavity evoke no pain so long as

this stimulus affects the intestine alone. When, however, the contracting

bowel drags on adhesions connecting it with the abdominal wall, pain at

once results. The view that the colicky pain is due to pressure on the

nerves of the intestinal wall, in consequence of a tonic spasm of its

muscular coat, is disproved by the fact that the intestinal wall can be

crushed with a strong pair of forceps without any sensation being

elicited. Lennander further believes that the pain cannot be due to

anemia of the intestinal wall resulting from spasm of its muscular coat,

since it is possible, by means of electric stimuli, to produce so powerful

a contraction of the bowel that it becomes of tumor-like hardness and

assumes a yellowish-white color from anemia without the patient's

experiencing any sensation whatever.

Lennander agrees with Wilms that the pain of intestinal colic is due

entirely to the stretching of the mesenteric attachments of the portion

of the bowel affected. As the bowel attempts to contract around its

contents in front of the stricture it endeavors to assume a straight form,

and in doing so is obliged to pull upon its mesenteric attachment.

Lennander had the opportunity of observing this very clearly in a patient

in whom he was resecting more than three feet of the ileum, together

with the cecum and a portion of the colon, under local anesthesia.

Before this portion of intestine was excised it was completely freed from

adhesions, only the normal mesenteric attachment being left. A portion

of the ileum about 40 cm. long was clamped and inflated with air. It

immediately straightened itself out, the mesentery became stiif and

assumed a fan-shaped form. At this time the patient complained of

pain, which passed off as soon as the bowel was emptied of air. Then

a portion of the ileum too short to produce any stretching of the mesentery

was inflated to the extent of causing the serous membrane to burst,

without causing the patient any discomfort.

Lennander has frequently had the opportunity of slightly displacing

the serous membrane of the anterior abdominal wall against the muscles

or aponeurosis wdiile the patients were under local anesthesia. The
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almost invariable response of the patient to this manipulation was that

it felt like a cramp or a griping pain. It is Lennander's view that the

nerves concerned in the appreciation of pain referred to the abdomen

are the cerebrospinal nerves supplying the parietal serous membrane and

subserous connective tissue, and that the sympathetic fibers and the

various nerves supplying the abdominal viscera are in no way concerned

in this function.

Tuberculous Peritonitis. Attention w'as first called to the value of

simple laparotomy in tuberculous peritonitis by Konig in 1884. Six

years later he reported the results of this form of treatment in 131 cases,

64 per cent, of which he claimed to have been cured. Soon other

reports on the value of this form of treatment followed. The beneficial

effect of the laparotomy was variously attributed to mechanical irritation,

to the removal of the exudate, and to the simple contact with air. In 1899

Wunderlich presented a paper criticising the procedure. He claimed

that patients had been judged cured before sufficient time had elapsed

to exclude a recurrence. According to his opinion three years should

elapse without a return of symptoms before the patient can be said to

be cured. Under these conditions he stated that but 23 per cent, of

the reported cases could be considered as having been cured. Later,

others opposed the operative treatment and many contributions ap-

peared reporting the frequency of spontaneous recovery. Borchgrevink

reported 88 per cent, of recoveries in 22 cases treated conservatively.

Schmidt and Meyer, in their investigations on intraperitoneal injec-

tions, noted that a single injection of oxygen into the peritoneal cavity

of patients suffering with tuberculous peritonitis was sufficient, in several

cases, to induce total disappearance of the symptoms. Schulze^ reports

the results of 7 cases treated by this method in Schmidt's clinic. Of
the 7 cases, 6 were followed for from one and one-half to two years after

this treatment. All 6 were, after the lapse of this period, well and able

to perform their work. In 5 of the patients one injection was sufficient

to cause complete and permanent disappearance of the ascites. In the

sixth case a second injection was necessary. The injection was well

borne by all the patients. In about half of them mild, temporary symp-

toms of peritoneal irritation, pain, vomiting, and slight diarrhea mani-

fested themselves.

Schulzc is unable to explain satisfactorily the action of the injected

oxygen in these cases. It may be that it acts as an irritant, inducing

h}^xuvmia of the peritoneum; or it may be the chemical effect of the

oxygen on the exudate or the organisms contained in it. The technique

of the injection consists in first withdrawing any fluid that may be present

in the peritoneal cavity, and then injecting tlie })urified oxygen by means
of a specially devised apparatus described by Schulze.

' Mitth. a. d. Orenzgeb. d. Med. u. Chir., 1907, xviil, 1.50.
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THE PANCREAS.

Secretory Activity of the Pancreas. Burkhardt^ reports some experi-

ments of the greatest interest in regard to the secretory activity of the

pancreas. It has for a long time been known that a small transplanted

portion of the pancreas is capable of thoroughly inhibiting a diabetes in

an animal from which the organ had previously been excised. This

phenomenon was attributed to the fact that the gland had a double

secretion, an internal and an external, the former of which is concerned in

the glycolytic function. This function can be maintained by a portion

of the gland situated anywhere within the body. It appeared, however,

from the work of Abelmann that these transplanted portions of pancreas,

even when their excretory ducts did not lead into the intestinal tract,

had some influence upon digestion and absorption.

The same observation was made later by Pfliiger and Lombroso.

Since, however, in the experiments of these observers, it was impossible

to exclude the introduction of small amounts of pancreatic secretion into

the intestines or into the general blood circulation, Burkhardt performed

his experiments as follows : After total removal of the pancreas a small

portion of the gland was implanted into the subcutaneous tissue in such

a way that its excretory duct led to the free surface of the body. Under

these circumstances the secretion could be allowed to flow into a

receptacle; or the duct could be left open and the dog allowed to lick the

secretion; or the duct could be ligated and the secretion retained within.

After determining that the secretion of the gland was of good digestive

power for both fat and proteid, the dog was fed in such a way that the

absorption of proteid and fat could be determined when the duct was

ligated, when the secretion was collected, and when the dog was allowed

to lick it . The results are condensed in the following table

:

Percentage of absorption.

Proteid. Fat.

Normal dog 98 96

Dog allowed to lick fistula 86 79

Duct ligated 62 68

Secretion collected and removed 46 13

It is thus seen that when the dog is allowed to lick the fistula, the

secretion thus entering the gastro-intestinal tract, the absorption was only

slightly less than normal. When the secretion was entirely removed

from the body, absorption was greatly lessened. When, however, the

duct was ligated and the secretion could thus find its way into the circu-

lation, absorption, especially of fats, was much more complete though

not so thorough as when the dog was allowed to lick the fistula.

• Arch. f. experim. Path. u. Pharmak, Band Iviii, Heft 3 unil 4.
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Just how the secretion of the pancreas implanted in this way acts it

is difficult to say. One might think that the ferments are formed

elsewhere in the body and are merely secreted by the pancreas; but this

is improbable, by reason of the fact that after total extirpation absorption

is most limited. It is, therefore, he says, most probable that the ferments

are formed in the pancreas, and by way of either the lymph or the blood

are finally conducted to the intestines. It is quite possible, how^ever, that

the action is not exerted directly as through actual ferments, but by

secreting some stimulus, similar to secretin, that excites the activity of

the intestine to the secretion of succus entericus or that aids absorption

processes. Burkhardt's experiments prove conclusively that the ferments

of the pancreas concerned in proteid and fat digestion are furnished to

the body in the form of an external secretion, whether they are brought to

the intestinal tract directly or indirectly.

Pancreatitis. Polya^ takes up the frequently discussed question of the

actual cause of the tissue necrosis in destructive pancreatic lesions, and

reports the results of his experiments in attempting to solve the question

.

Intimately associated with this question is naturally that of fat necrosis,

for profound lesions of the pancreas and fat necrosis are associated

phenomena in the vast majority of cases.

There are, in the main, two view^s in regard to the etiology of acute

destructive lesions of the pancreas: one of them, that bacteria entering

the gland from the intestinal tract exert their destructive action upon its

tissue; the other, that it is a digestion of the tissues by the pancreatic

secretions themselves. Clinicians in general favor the first of these

views; but the second is more in accord with both experimental evidence

and the views of most of the pathologists working on the question.

Injections of microorganisms have seldom produced characteristic

lesions. The circulatory disturbances with which some investigators

are inclined to associate autodigestion of the gland in an etiological way

have, in experiment, produced varied results—at times, positive; at

times, negative—but never of a very definite nature.

The most recent experiments point strongly to the possibility that the

pancxeatic secretion, which normally possesses no proteolytic activity

within the gland, becomes activated and thus assumes the power of

digesting the proteid of the gland itself. Polya has undertaken his

experiments w'ith the hope of deciding this question and, if possible,

of determining the substance that activates the pancreatic secretion.

Both a commercial trypsin preparation and freshly obtained pancreas

secretion from a dog were used in the experiments. The trypsin prepa-

ration, which was first determined to have active proteolytic properties,

produced in practically all cases rapid destruction of the gland, with the

symptoms common to such lesions. Subsequently, some of the same

» Pfliiger's Arch., 1908, cxxi, Heft 9 und 10.
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preparation was made inactive by heat so that it had no digestive action

on egg albumin, and it was practically without action when injected into

the pancreas. Subsequently, partially inactivated trypsin was injected

and corresponding to this moderate activity the dogs presented lesions

of but moderate degree.

The fresh yancreatic secretion w^as obtained in two ways : with a funnel

as recommended by Pawlow, and by a catheter introduced into the duct

as recommended by Delezenne. The secretion obtained in the latter

way was found to be entirely inactive when tested by Mett's method,

whereas that obtained by the funnel showed active proteolytic proper-

ties. Seven dogs were injected with 3 to 5 cm. of the juice obtained

with the funnel. Four died within twenty-four hours, with the typical

symptoms and lesions of acute pancreatitis; a fifth in thirty-six hours;

a sixth in two days; and the seventh in eleven days. The two dogs

injected with the secretion obtained by means of the catheter showed

absolutely no symptoms or signs suggestive of a pancreatic lesion. This

complete correspondence between the severity of the lesions and the

tryptic activity of the injected substance, as determined in vitro, leads

Polya to the conclusion that acute destructive lesions of the pancreas are

a result of the digestion of the gland by its own activated secretion.

On the basis of his own experiments, as well as those of others, he is

convinced that the action of the trypsin is purely a local one, and that

the profound symptoms resulting from his influence are due to the

absorption of the substances liberated by the necrotic gland. Polya

sums up the results of his experiments as follows

:

1. Trypsin solutions, which possess a powerful proteolytic activity,

produce, when injected into the pancreas, profound changes in the gland

(necrosis and hemorrhage), and their consequences (fat necrosis and

death); whereas, solutions of less proteolytic activity produce either

milder changes or none at all.

2. Trypsin solutions inactivated by heat lose their pathogenic properties

and, when injected into the pancreas, produce no lesions of consequence.

3. Fresh activated pancreas secretion, when injected into the pancreas,

produces the same changes as the trypsin solution of powerful proteolytic

activity, while inactivated pancreas secretion produces no changes.

4. The active agent in these experimental diseases of the pancreas is

the proteolytic pancreas ferment trypsin.

Williams and Busch^ also favor the view that the necrosis of pancreatic

tissue is due to the digestive action of activated pancreatic juice. They

conducted a series of experiments to determine what this activating

agent may be and how it gains access to the pancreas. Their first

experiment consisted in an attempt to force duodenal contents through

the ampulla of Vater into the duct of Wirsung. They ligated the duo-

» Journal of Medical Research, 1907, xii, 35.
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denuni of nine human cadavers, filled the duodenum with an eosin

solution, and by compression attempted to force this solution up the

duct and into the pancreas. In only one instance were they successful

in doing so. Tliis occurred in a subject with gallstones and dilatation

of the ducts; death occurred forty-eight hours before these experiments

were made, and the organs had been removed from the body so that

the conditions were not entirely normal.

In the second series of experiments they tested the possibility of

producing pancreatitis by injecting duodenal contents directly into the

pancreatic ducts. This experiment was performed on 10 animals.

In 4 cases the result was negative; in 3, areas of fat necrosis in

moderate numbers were found; in the remaining 3, pancreatitis

occurred. They next attempted to dilate the bile ducts and ampulla

of Vater in animals by forcing small glass cones through the duct to

imitate the passage of gallstones. Subsequently to this procedure they

compressed the duodenum to force its contents up the duct into the

pancreas. In 3 cases so manipulated the passage of duodenal

contents into the pancreatic ducts were perfectly evident. Of the 7

animals upon which these experiments were made, 4 showed varying

degrees of pancreatitis and fat necrosis. The remaining 3 presented no

changes. In 2 additional cases, after the forced passage of glass beads,

no attempt was made to force duodenal contents up the duct. One of

these animals died at the end of two days, with well-marked pancreatitis

and fat necrosis; the other, killed at the end of a week, showed only

moderate fat necrosis.

Assuming from these experiments that duodenal contents or secretions

have some influence on the production of pancreatitis, Williams and

Busch undertook to determine whether enterokinase, the normal acti-

vator of the pancreatic juice, derived from the duodenum, was the re-

sponsible agent. They prepared emulsions of the duodenal mucous
membrane, and rendered them sterile by filtration through a Berkefeld

filter. Testing the power of this filtrate to activate pancreatic juice, they

found it to be considerably less than that of the unfiltered material;

2 to 2.5 c.c. of the filtrate was injected into the pancreatic ducts of

each of six cats. The results in all the cases were negative. The
experimenters call attention to the diminished activating powers of this

filtrate, and to the possibility of its escape into the duodenum before

it had time to cause damage to the pancreatic tissue. They finally

suggest the possibility of the pancreatic ducts themselves being able to

activate pancreatic secretion. To determine this possibility, the care-

fully dissected ducts of human cadavers were mixed with extracts of

the pancreas from the same bodies. Of 16 cases the ducts showed

some power to activate pancreatic juice in 6, though in no instance was

it at all marked.

It may well be that the infectious theory and the view that trypsin is
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the active agent are both correct and that the two act together, products

of bacteria possibly activating the trypsin, or infectious inflammatory

processes leading to the entrance from the digestive tract of substances

that cause activation of trypsin.

Collapse in Pancreatitis. Of no less interest than the cause of

acute pancreatitis is the cause of the profound collapse occurring in

these cases. Various views have been presented to explain it. The two

most plausible are those that attribute it to trypsin and to the liberation

of toxic products from the necrotic pancreatic tissue. One of the most

prominent phenomena in the collapse attending acute hemorrhagic

pancreatitis is the fall of blood pressure. EgdahP conducted a series

of experiments to determine what effect the injection of pancreatic

extracts had upon the blood pressure of dogs. These extracts were

divided into two classes: (1) Those giving the biuret reaction; (2) those

not giving the biuret reaction. Injections of pancreatic extract giving

the biuret reaction produced a marked fall in blood pressure, consider-

ably more than was produced by trypsin or peptones alone. The injec-

tion of pancreatic extracts not giving the biuret reaction produced even

a greater fall in blood pressure than did those giving the reaction. This

suggests that the cause of the profound collapse in acute pancreatitis

lies among the simple aromatic and amino compounds. Egdahl thinks

that peptones and trypsin, as well as the stretching of the peritoneum

and the irritation of the celiac plexus, may be contributing causes.

The conditions in these experiments are, however, so different from

the complex conditions in pancreatitis that the results are scarcely more
than suggestive.

Treatment of Pancreatitis. Eloesser,^ in an exhaustive article

on diseases of the pancreas, discusses the surgical treatment of acute

hemorrhagic 'pancreatitis, which is of as much importance to medical

clinicians as to surgeons. Until 1903 the recognized treatment consisted

in the administration of stimulants and morphine during the acute

attack, delaying operative measures until an abscess had formed. In

1903 Nahn recommended early operation, removing the ascites and
tamponing the lesser omental cavity. Later, Mayo Robson recom-

mended operation as soon as the diagnosis is established, without wait-

ing for the disappearance of the shock that almost invariably attends the

condition. He advises either a median incision from xiphoid to umbili-

cus, or a left costovertebral incision under local anesthesia when possible.

In deciding upon the treatment to be adopted, one must naturally

judge whether the patient will be harmed more by the shock of the

operation than by the retention of a mass of highly toxic material.

It cannot be denied that the operation constitutes a profound shock

* Journal of Experimental Medicine, 1907, ix, 385.

^ Mitth. a. d. Grenzgeb. der Med. u. Cliir., 1908, xviii, 19.5.
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for a patient in the early stages of an acute hemorrhagic pancreatitis.

On the other hand, the conditions, excepting for the prostration, are

extremely favorable for the early operation, for we are dealing with a

toxic but not an infectious mass, so that there is practically no danger

of the operation leading to a general purulent peritonitis. In the

expectant plan the best that can be hoped for is the development of a

peripancreatic abscess. Absorption of the exudate can be looked for

only in the very mildest cases ; and it is impossible to diagnosticate with

any degree of certainty the severity of the process from the clinical phe-

nomena. Furthermore, infection of the exudate takes place so readily

from the intestinal tract that when the case is not operated upon early,

the danger of extensive retroperitoneal suppuration is imminent. In

one of Mayo Robson's case^ and in one of Eloesser's there was retro-

peritoneal suppuration extending from the diaphragm to the pelvis.

In early operations occasionally a small exudate, capable of being

absorbed, will be found; but in this type of case the operation does little

harm because the toxemia and shock from the pancreatitis are usually

not so great as in those cases characterized by larger exudates.

The question is, moreover, complicated by the fact that in the majority

of cases an absolute diagnosis of acute hemorrhagic pancreatitis cannot

be made. There is always the possibility of the condition being an

intestinal obstruction, perforative peritonitis, or a ruptured tubal preg-

nancy. As all these diseases require an early operation, there is so

much more in favor of the early surgical interference in cases suspected

of being acute hemorrhagic pancreatitis. In consideration of all these

facts, Eloesser recommends, in all cases of suspected acute hemorrhagic

pancreatitis, early operation, excepting when the patient is fatally shocked.

Chronic Pancreatitis. Walko,^ discussing chronic pancreatitis, says

that it undoubtedly occurs more frequently than is usually recognized,

on account of the fact that it is produced by such varied causes. Among
the most prominent of these are syphilis and alcohol. Other agents are

ascending infections from the intestines; infections carried by way of the

bloodvessels, as in mumps ; any obstruction to the outflow of pancreatic

juice, as by stones, inflammatory or fibrous stenoses, or contractures of

the sphincter of the duodenal papilla. One of the commonest causes

of pancreatitis is, of course, the extension of inflammations from the

biliary ducts. The common association of cholelithiasis and pancreatitis

is, in all probability, the result of a common cause acting upon both

organs, producing in the one a low-grade inflammation, and in the

other inducing: the formation of stones. Bardenheuer and Sendler have

called attention to the occurrence of chronic pancreatitis following

trauma, and Niederle emphasizes the possibility of a chronic pancreatitis

resulting from a latent acute inflammation.

' Arch. L Verdauungskrankheiten, 1907, xiii, 497.
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The commonest symptoms of chronic pancreatitis are epigastric

tumor, icterus, and various types of epigastric pain. The latter, which

may assume the form of either biliary colic or painful pressure, is one of

the earliest symptoms of the affection. These pains are explained on the

basis of pressure of the swollen pancreas on the solar plexus, a localized

peritonitis, or a neuritis of the pancreatic branches of the solar plexus.

Other frequent symptoms are those more distinctly referable to digestive

disturbances, such as nausea, regurgitation of food, vomiting, the feeling

of pressure in the region of the stomach, constipation or diarrhea, irregu-

lar fever with chills, at times subnormal temperature, and loss of weight.

None of the symptoms mentioned will permit an absolute diagnosis to

be made in the vast majority of cases.

It is only when the positive signs of disturbed function of the pancreas

appear that the question of diagnosis can be seriously entertained. Such

signs are the occurrence of glycosuria and deficient fat and proteid

digestion. Even these, however, are at times difficult of interpretation,

for it appears from some of the reported cases of apparently total destruc-

tion of the pancreas, that the vicarious action of other organs can replace

that of the pancreas. Furthermore, in many cases of pancreatitis but

a portion of the gland is destroyed, the remaining portion being able to

perform the function ordinarily performed by the entire gland. Steator-

rhea of pancreatic origin differentiates itself from that of biliary origin

by the presence of biliary coloring matters and the occurrence of neutral

fat (although the latter point especially is uncertain). Walko has

found the muscle nucleus test to be of considerable value in the diag-

nosis of chronic pancreatitis. Some of the more unusual symptoms

that are at times of value are the severe degree of anemia, bronzing of

the skin, and sialorrhea pancreatica, which is in all probability a reflex

phenomenon manifested by the diseased pancreas. Despite these

various symptoms the diagnosis can frequendy be made only after

exploratory incision. Even then Walko emphasizes the difficulty of

differentiating chronic pancreatitis with hyperplasia from carcinoma of

the pancreas.

The secretory activity of the stomach has not been thoroughly investi-

gated in cases of chronic pancreatitis. Of Walko 's 16 cases, 8 showed

absence of free hydrochloric acid and pepsin, 3 showed hyperacidity,

and the remaining 5 exhibited normal secretion. He calls attention to

the fact that all but 1 of the latter were cases of very short duration.

Since in the majority of the cases in which the secretory activity of the

stomach was decreased, there was no mechanical action of the pancreas

which could be held responsible for it, it is probable that the deficient

functionating power of the pancreas has a depressing influence upon

the stomach.

Duodenal stenosis, resulting from compression 'by the diseased pan-

creas, has been noted in a number of cases. Duodenal ulcers, at times
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the seat of extensive hemorrhages, have also been noted in association

with chronic pancreatitis. Icterus and swelling of the liver, which fre-

quently accompany chronic pancreatitis, may be results either of com-

pression of the common bile duct by the head of the pancreas, or the

coincident existence of gallstones. Walko lays especial emphasis upon

the severe degree of anemia, which he has frequently noted in chronic

pancreatitis. In 4 cases sudden attacks of unconsciousness, which

could not be explained on the basis of cachexia, were a prominent feature.

In 2 of his cases which were finally cured, 1 by operation and the other

without, Walko noted peculiar painful tumor-like deposits in the pen-

niculus adiposus, suggesting a marked resemblance to Dercum's disease.

Medical treatment has proved useful in some cases, but in a great many
operation offers the only hope of cure. A simple laparotomy seems to

have been sufficient in many cases, while in others drainage of the bile

ducts has been the apparent means of cure.

Chronic Pancreatitis and Catarrhal Jaundice. Mayo Robson,*

in discussing pancreatic catarrh and interstitial pancreatitis in their

relation to catarrhal jaundice and also to glycosuria, leans strongly to

the view that catarrhal jaundice, which in the past has usually been

looked upon as the result of inflammation of the gall ducts themselves,

is probably in many cases of pancreatic, rather than cholangitic origin.

Though it is diflScult to prove the inflammation of the pancreas and the

consequent obstruction of the duct to be the cause of the jaundice in the

acute cases, Robson thinks that there is sufficient evidence to prove that

the vast majority of cases of so-called chronic catarrhal jaundice are the

result of chronic pancreatitis. In 1900 Robson called attention to the

frequency of chronic pancreatitis and to the fact that it might simulate,

in many of its symptoms, cancer of the head of the pancreas. Since that

time more than two hundred cases of chronic pancreatitis and allied

conditions have convinced him of the accuracy of his view. On account

of the difficulty of diagnosticating the condition with the means at hand,

Robson and Cammidge originated the test that goes by the latter's name.

This he considers of the greatest assistance in diagnosis, not only in the

cases of chronic pancreatitis, but also in the cases of chronic pancreatic

catarrh. The percentage of unsaponified neutral fat in the feces is

also of assistance in the diagnosis.

The so-called chronic catarrhal jaimdice is characterized by more or

less jaundice, coming on painlessly and associated with digestive dis-

turbances and with some loss of flesh. The liver is usually enlarged

and its surface smooth, unless the condition has lasted for a very long

period. The gall-bladder may be enlarged if the obstruction to the

duct is very great and cholelithiasis has not led to its contraction. If

there is intermittent pain it is usually due to some complication, such

' Surgery, Gynecology, and Obstetrics, January, 190S, vi, No. 1.
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as chronic catarrhal cholecystitis or cholangitis, or to gallstones or duo-

denal ulcer. If there are chills they are usually dependent upon an

associated infective cholangitis. The urine is bile-stained; the feces

clav-colored . There is usually great irritation of the skin, which Robson

thinks is greater when the jaundice is of pancreatic origin than when it is

dependent upon other factors. On palpation, tenderness can usually be

elicited about an inch above the umbilicus in the midline, and occa-

sionally, especially if the patient is thin, an elongated tumor may be felt

in the same region.

Robson thinks that the catarrhal jaundice so frequently associated

with gallstones is by no means the result of the presence of the stones,

for in the majority of these cases the stones are present only in the gall-

bladder, and could thus not obstruct the duct. His view is that the

pancreatitis and the cholelithiasis are the result of a common cause, and

that the consequent swelling of the pancreas is the immediate cause of

the jaundice. In answer to the question why all cases of stones in the

gall-bladder are not associated with jaundice, he states that according to

statistics the common duct passes through the head of the pancreas in

but 62 .per cent, of the cases. In the other 38 per cent, it passes in a

groove behind the pancreas, and is consequently not subjected to the

compression by the swelling of the inflamed pancreas. The jaundice

associated with gastroduodenal catarrh, pneumonia, influenza, and

other acute infections may be explained on the same basis. Robson

quotes a number of cases in which the passage of a gallstone, or the

operative removal of gallstones, did not cause a disappearance of the

jaundice. A subsequent cholecystostomy or cholecystenterostomy, how-

ever, soon afforded relief from the jaundice, as well as from the other

symptoms resulting from the obstruction of the ducts, showing that there

was undoubtedly other causes for obstruction than the stones. In opera-

ting for gallstones, cholecystenterostomy is the most satisfactory opera-

tive procedure; it not only affords a continuous drainage of the ducts,

but it relieves the patient of the distress incident to a biliary fistula and

leads the bile into the channel where it can participate in digestion.

When this cannot be practised, cholecystostomy is preferable to chole-

cystectomy for the reason that if there should later be a chronic pancrea-

titis, a cholecystenterostomy can be performed if necessary.

Robson calls attention to the fact that Cammidge has found his test

to be present in about two-thirds of the cases of common-duct chole-

lithiasis that he has examined : and it is in about this proportion of cases

in which the common duct passes through the head of the pancreas.

It is also the percentage of cases in which Robson has felt an inflammatory

swelling of the head of the pancreas. Robson 's views regarding the

frequency of pancreatitis and its relation to catarrhal jaundice will

certainly be accepted with diffidence and especially conclusions that are

reached largely on the basis of Cammidge 's test.
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The Mayo^ brothers found chronic pancreatitis associated with stone in

the common duct in but 18.6 per cent, of their cases. This great variance

between the statistics of Robson and the ]\Iayos can be explained only

on the basis of the personal equation of the surgeon; the diagnosis is

most frequently made on the operating table by the feeling of the enlarged

gland. The Mayos have, in addition, made use of the Cammidge test;

but, as they mention, this has been found positive much more frequently

by its originator than by other observers. In their statistics the Mayos

find that 81 per cent, of their cases of chronic pancreatitis were accom-

panied by gallstones. In 268 operations upon the common and hepatic

ducts the pancreas was diseased in 18.6 percent.; whereas of the cases

in which the gall-bladder alone was affected, but 2.45 per cent, showed

a coincident pancreatic involvement. The Mayos call attention to a fact

that has also been noted by other surgeons, namely, that capillary hemor-

rhage is more frequent in jaundice associated with pancreatitis than in

simple jaundice; and they also quote Robson as stating that the emacia-

tion is more marked and the pigmentation of the skin deeper in chole-

lithiasis associated with pancreatitis than in uncomplicated cholelithiasis.

They also give the preference to cholecystenterostomy as the most advis-

able operative procedure.

Cheoxic Pancreatitis and Glycosuria. Referring to the asso-

ciation of chronic pancreatitis and glycosuria, Robson quotes Opie's

work showing that the interlobular form of pancreatitis is seldom

associated with glycosuria, and that the interacinar form is frequently

found associated with it. This is, of course, in harmony with the view

that the islands of Langerhans are the portions of the pancreas espe-

cially involved in sugar metabolism, and as they are located in the

centre of the lobules they are seldom involved in an interlobular pan-

creatitis, unless it has advanced to a very extreme degree. Of 65 cases

in which biliary calculi were found in the common duct at operation,

and in which the pancreas was enlarged and hard, glycosuria was noted

but four times. In three of these the amount was under two-tenths

of 1 per cent., and in the fourth, four-tentlis of 1 per cent. After opera-

tion the sugar disappeared from the urine in all but the last case, this

patient subsequendy dying of diabetic coma. This indicates that a

small amount of sugar is no contra-indication to operation.

Operative Results in Chronic Pancreatitis. Robson's statis-

tics show a mortality from operation of but a litde over 2 per cent.

Of the 52 patients who recovered in whom gallstones were found

obstructing the pancreatic portion of the common duct, 48 were living

and well when last heard of. One was a})parently well nine and

one-half years subsequent to operation, though sugar has recently been

found in the urine. One died of cirrhosis of the liver a year after opera-

' New York State Journal of Medicine, 190S, viii, No. -1.
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tion; another died of acute bronchitis, and another from some undeter-

mined ailment. Of the 45 patients with interstitial pancreatitis who

recovered in whom no gallstones or other removable cause were found,

36 were in good health, 1 developed glycosuria some years after operation,

1 showed continued signs of pancreatitis, 1 developed severe anemia, and

no word was received in reply to letters addressed to the remaining 6.

Pancreatic Fistula. The question of the healing of pancreatic fistulge

is of interest to clinicians and surgeons alike. Until the early part of

1907 the healing of a pancreatic fistula was a most difficult and dis-

couraging procedure. In 1907 Wohlgemuth published his method of

inducing healing, and reported one case that had been treated with a

most gratifying result. Since then this plan of treatment has been

employed in 4 additional cases, which are collected by Wohlgemuth.^

In the case reported by Heineke, a fistula had existed for a number of

months after rupture of the pancreas. It became completely healed

after three days' treatment by the Wohlgemuth method. Hohemeyer's

case was somewhat similar in nature; the fistula had been in existence

for six months. It healed after ten days of treatment; it subsequently

broke out again, on account of the patient's unwillingness to continue

treatment, and was permanently healed after an additional fourteen days

of treatment. The 2 remaining cases were reported by Schmidt. The

second of these is probably the most striking of all the cases . The patient

had had a fistula for a year and a half succeeding an operation for acute

hemorrhagic pancreatitis . After fourteen days of the Wohlgemuth treat-

ment, it was completely and permanently healed.

The treatment consists in a strict antidiabetic diet, combined with the

administration of large doses of sodium bicarbonate before and after

meals. The diet should exclude, as far as possible, all carbohydrate

elements. As it is not necessary to continue the treatment for a great

length of time, this restricted diet is usually well borne by the patient.

From the experience thus far gained, healing should take place within

two weeks. Wohlgemuth thinks that six weeks can be looked upon as

the hmit of administration of his treatment. If the fistula has not

healed within this time, it in all probability will not respond to this

form of treatment. In addition to the diet 1 dram of sodium bicarbonate

is administered one-half hour before each meal, and an equal quantity

immediately after each meal.

The principles upon which the treatment is based are derived from

the recent animal experimentation on the physiology of digestion.

Wohlgemuth proceeded from the standpoint that the fistula is main-

tained by the discharge of pancreatic juice, and that reducing this

secretion would promote the tendency to healing. Carbohydrates

stimulate the flow of pancreatic juice in three ways: psychical, direct,

' Berliner klin. Wochenschrift, 1908, Nr. 8, p. 389.
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and indirect. The psychical stimulation receives its original impulse by

means of the cranial nerves. The direct stimulation is the result of the

irritation of nerve fibers, when the carbohydrate reaches the intestinal

mucous membrane. The indirect stimulation, probably the most

powerful of the three, results from stimulation of pancreatic activity

Iw the acid secreted in the stomach. Fats and proteids, as well as car-

bohydrates, stimulate the flow of pancreatic juice in the same three ways

;

but the former two call forth much less of the secretion than do the carbo-

hydrates. The sodium bicarbonate is administered to reduce the acidity

of the stomach contents before it passes into the intestines, for hydro-

chloric acid, acting upon the duodenal mucous membrane, is a powerful

stimulant to pancreatic activity.

THE LIVER.

Acute Yellow Atrophy. Several reports on acute yellow atrophy of

the liver have appeared during the past year. AVhite* reports four

typical cases and presents an excellent resume of our present knowledge

of the subject. Especially worthy of mention are the characteristic.

blood pictures in his cases. In the 4 cases the leukocytes were, respec-

tively, 9000, 12,600, 11,600, and 16,000. The red blood corpuscles,

respectively, were 6,640,000, 5,120,000, 6,720,000, and 6,150,000. The
hemoglobin in all the cases averaged between 60 and 80 per cent.

This relative increase in the erythrocytes is a characteristic feature of

both acute yellow atrophy and phosphorus poisoning. The livers in

these 4 cases weighed, respectively, 730, 800, 960, and 595 grams. It is

interesting that in the 2 cases that lived longest, respectively, fifteen and

eleven days, a considerable amount of regeneration was foimd in the

livers. From the standpoint of etiology, only one of the cases presented

any very suggestive features. This patient was in the secondary stage

of syphilis, a disease of undoubted etiological significance in acute yellow

atrophy of the liver.

Reichmann'^ reports an interesting case of acute yellow atrophy of the

liver from the blood of which an unidentified Gram-negative bacillus

was isolated in pure culture. On the basis of its cultural peculiarities,

its abundant growtli on agar, and the negative results attending its

injection into rabbits, Reichmann does not believe that this was the cause

of th(> acute yellow atrophy. The patient had an interstitial keratitis

and consequently the thought that syphilis might be the cause of the

atrophy was entertained. Interstitial keratitis is, however, much more

frequently the result of congenital than of acquired syphilis, and con-

' Boston Medical and Surgical Journal, 1908, clviii, 729.

2 Miinchener med. Wochenschrift, 1908, Nr. 18, p. 959.
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genital syphilis has not been previously looked upon as the cause of

acute yellow atrophy.

Tileston' reports 2 cases, one of which is especially interesting in

connection with the supposed relationship between syphilis and acute

yellow atrophy of the liver. The patient was a boy, aged nine years,

who had been admitted to the Massachusetts Charitable Eye and Ear

Infirmary on account of a double panophthalmitis, resulting from an

injury to the left eye. Daily inunctions of mercury were employed for

antiphlogistic purposes. These were continued without intermission

for nearly two months, when symptoms presented themselves which

soon proved to be the early symptoms of acute yellow atrophy of the liver.

There was no history of syphilis in the patient. The association of the

administration of mercury and the acute yellow atrophy leads Tileston

to believe that the prolonged use of mercury may have acted as a predis-

posing factor in the acute liver changes in the case in question, and that

mercury may have been of some etiological importance, in conjunction

with syphilitic toxins, in many of the reported cases of acute yellow

atrophy associated with syphilis.

The interesting feature in the other case reported by Tileston was the

presence of ascites. He has been able to find but seven other cases in

which ascites was associated with an acute yellow atrophy. Schoppler

attributes the ascites in these cases to a coincident nephritis, and Mar-

chand to portal obstruction, the result of extensive destruction of liver

tissue. A careful consideration of the microscopic features of the

liver leads Tileston to the view that the ascites is due in these cases to

changes in the circulation within the liver. These changes may be the

result of either connective-tissue proliferations or the mechanical effects

of the destruction of large amounts of liver tissue. A second point of

interest in this case was the extensive dilatation of the duodenum found

at the operation that was performed. This dilatation, it is suggested,

may, according to the views of Codman, have stood in some etiological

relationship to the acute yellow atrophy.

In regard to treatment of acute yellow atrophy of the liver, Reich-

mann, in the above-mentioned article, calls attention to the fact that the

longer these patients have lived after the disease has developed the more

regeneration was found in the liver; he suggests that recovery may be

favorably influenced if all possible measures are employed to prolong

the first stage of the disease before the toxemia has become sufficient to

produce death.

Malarial Cirrhosis of the liver is a condition to which sufficient recogni-

tion has probably not been given in this country. Its very existence has

been denied by some. The frequency of its occurrence naturally de-

pends upon the prevalence of malarial infection in a community. In a

' Boston Medical and Surgical Journal, 1008, clviii, 510.
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recent article Tucker/ who has had the opportunity of observing a great

deal of malaria and its consequences in and about Bombay, reports

several cases of malarial cirrhosis of the liver and makes some instructive

observations on its pathology and symptomatology. He calls attention

to the fact that in India the disease is not infrequently found in young

children, from whose histories all other causes of the cirrhosis can be

eliminated.

The first indications of the disease usually appear after the patient has

undergone several attacks of malaria with intermissions of fair health.

There is progressive loss of weight and strength, soon followed by

abdominal protrusion, the result of the hepatic and splenic enlargements

and of the collection of ascitic fluid. The liver in the early stages is

usually slightly enlarged and hard, and the surface is finely granular.

Later it may become smaller, but the surface remains finely granular,

thus differing from the true hob-nailed liver. The spleen is invariably

enlarged and at times assumes enormous proportions. There is both

perisplenitis and perihepatitis leading to chronic thickening of the

peritoneum covering the liver and spleen. This frequently manifests

itself clinically by pain and frictions. Occasionally the resulting adhe-

sions form dense bands, which by compression of the stomach lead to

various gastric disturbances. The blood undergoes progressive deterio-

ration, ending in a severe degree of secondary anemia.

The patients usually live from one to three years after the development

of the disease. Toward the end the emaciation becomes extreme;

dyspnea, languor, and edema of the feet appear and the patient goes into

coma, which soon ends in death. Tucker is unable to say that one

variety of the malarial parasite is more frequently responsible for malarial

cirrhosis than is any other. In his own cases he has most frequently

found the benign tertian form.

Atrophic Cirrhosis of the Liver. The value of the Talma-Drummond
operation for cirrhosis of the liver remains a somewhat undecided ques-

tion. The present status of it is probably well expressed in the following

conservative conclusions by Lieblein,^ which are based upon his own as

well as the recorded cases:

In spite of the gratifying results obtained in isolated cases, the results

in general have not fulfilled the hopes that were at first entertained.

The effects, however, are not of such a nature as to lead one to discard

the operation . The results to be obtained in any case must not be over-

estimated. Atrophic cirrhosis is a disease that, in not an inconsiderable

proportion of cases, can be either cured or, at least, kept for some years

in abeyance. Especially in regard to the late results of the operation are

statistics very few, and it is possible that our views will change a number

1 Lancet, May 23, 1908.

' Mitth. a. d. Grenzgeb. d. Med. u. Cliir., 1908, xviii, 794.
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of times within the years to come. Up to the present time, at least, the

resuhs have not been encouraging enough to induce internists to refer

their cases for surgical treatment in the very early stages. On the other

hand, it would be exceedingly profitable to be able to determine, upon the

basis of a large number of cases, how satisfactory the results are when

the operation is performed when the disease is in its early stages; and

especially as at this time the operation is one of little severity. Not

infrequently patients are referred to the surgeons when the general condi-

tion has become so bad that, despite the correction of the local defects,

little improvement in the patient's state of health can be looked for.

Cholelithiasis. The role that bacteria play in the etiology of chole-

lithiasis has remained for years a disputed question. That the bile is

subject to infection in various pathological states is generally recognized,

and there has been more or less of a tendency to look upon gallstones as

being directly the result of the agency of bacteria. There are, however,

few reliable bacteriological investigations upon which to base this view.

The French have been foremost in looking upon gallstones as the result

of the influence of microorganisms. Their views are based to a great

extent upon the work of Gilbert, who investigated a series of seventy

cases of gallstones from the bacteriological standpoint. In a third of the

cases he found the stones to contain either living or dead bacteria;

in general the more recent stones contained living bacteria, and the

older ones dead bacteria. The organism most frequendy found was the

Bacillus coU communis.

With the hope of determinmg how directly bacteria are responsible for

the formation of gallstones, Bacmeister^ studied a series of 20 cases.

The stones were of all varieties, from pure cholesterin stones to soft

pigment stones. Of the 20 cases 16 were sterile. Of the remaining 4,

2 contained Bacillus coli communis and 2 Bacillus typhosus. Accord-

ing to Gilbert's hypothesis, since these four stones contained living

organisms, they must have been of recent origin. Instead, however,

every indication pointed to the fact that they were old. Later, Bac-

meister examined culturally the stones removed from four patients at

operation. All w^ere of very recent origin, and all showed themselves

to be sterile.

Finally, Bacmeister thoroughly sterilized a number of stones by frac-

tional sterilization, so as to be sure that there were no living bacteria

within them. They were then immersed in cultures of bacteria of

various sorts. Although the majority remained sterile tw^o of the stones,

both of which had been immersed in typhoid bouillon cultures, were

found to contain, deep in their substance, living typhoid bacilli.

Subsequently, Bacmeister^ published a much more exhaustive study

on the pathogenesis of gallstones, especially as to the role played by

^ Miinchener med. Wochenschrift, 1907, Nr. 38, p. 18G6.

* Ibid., 1908, Nrs. 4, 5, und G.
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cholesteriii in their formation. The cheniieal substances entering into

the formation of gallstones are cholesterin, bile pigments, and lime salts.

Of these, the most important and the one whose origin and significance

are most discussed is cholesterin. This is a normal constituent of the

bile. However, it is in solution and not in the crystalline form in which

it is present in gallstones. It was the view of Naunyn and his followers

that the cholesterin entering into the formation of gallstones is derived

not from the cholesterin in solution in the bile, but from the epithelium

of the gall-bladder mucous membrane.

Numerous experiments by other investigators, as well as by Bac-

meister, have disproved this theory, and it is now generally accepted that

the cholesterin entering into the formation of gallstones is precipitated

from the bile itself. One of the most potent factors favoring this pre-

cipitation of cholesterin is bacterial growth. This has been shown in

vitro by Ki-amer, Thudichum, and others, as applying especially to the

Bacillus typhosus and the Bacillus coli communis. They attributed

this action to the acid-forming property of these organisms. Bacmeister

shoAved that the precipitation of cholesterin is by no means a property

of Bacillus typhosus and Bacillus coli communis alone, but that it is

shared by many other microorganisms, and that it is not attributable to

the acid-forming properties of the bacterium. He showed, furthermore,

that in vitro a precipitation of cholesterin occurred in sterile bile when

left to stand for a considerable period. This he observed in filtered

as well as in unfiltered bile, and he consequently considers that it could

not be the result of the action of the albuminous particles contained in

unfiltered bile, although he did not find the rapidity of the process to be

increased by their presence. The precipitation of cholesterin and the

formation of stones composed of cholesterin, Bacmeister considers to be

the result of chemical changes taking place in the bile; and although

epithelial particles from the gall-bladder wall are not essential to the

process, it is considerably hastened by their presence.

What has been said thus far concerns pure cholesterin stones. It

does not apply to stones composed of cholesterin and lime salts, for

Bacmeister considers lime salts to be an almost exclusive product of the

secreting cells of the gall-bladder. As an amount greater than normal

must be furnished to participate in the formation of gallstones, their

presence signifies a catarrhal inflammation of the mucous membrane of

the gall-bladder.

Exner and Heyrovsky,* working in the same field, conducted experi-

ments based on the fact that when a culture medium containing choles-

terin and bile acids is inoculated with Bacillus coli communis or Bacillus

t}-phosus, the cholesterin is precipitated. They found, moreover, that

when bile alone is inoculated with Bacillus t}^hosus the bile salts are

broken up. Cholesterin, as chemists have known for some time, is

1 Wiener klin. Wochenschrift, 1907, Nr. 7, p. 213.
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soluble ill a weak solution of bile salts. Exner and Heyrovsky conse-

quently reasoned that it must be the destruction of the bile salts by

bacteria that induces the precipitation of cholesterin. Their experi-

ments consisted in inoculating tubes of bouillon containing bile salts

with various bacteria. They found that in a given period of time the

typhoid bacillus broke up more bile salts than did any other organism.

Next in order came Bacillus proteus, and after it Bacillus coli communis,

Bacillus Friedlander, Staphylococcus aureus, and streptococcus. This

finding is in harmony with the frequency with which Bacillus typhosus is

found associated with gallstones.

On the basis of their experiments, Exner and Heyrovsky conclude that

the active element in the production of gallstones is a breaking up of

bile acids by bacteria, thus permitting a precipitation of the cholesterin.

They conclude, furthermore, that if an organism like the streptococcus,

which is very inactive in breaking up bile salts, is found in association

with gallstones, it may be assumed that its presence is in the nature of

a secondary invasion.

Congenital Obliteration of the Bile Ducts. Lavenson^ reports a case of

congenital obliteration of the bile ducts with cirrhosis of the liver, and

discusses the pathological and clinical features of this condition based

upon his case and 62 additional cases collected from medical literature.

The subjects of the disease are deeply jaundiced, either from birth or

from a few days later; the stools are clay-colored, and the urine deeply

pigmented. Usually the infant remains fairly well-nourished for a time,

and the bodily functions are performed in a manner strikingly out of

harmony with the severity of the disease. At times hemorrhages from

the umbilical cord or from other portions of the body have been noted.

The spleen and liver are enlarged, and the surface of the latter can easily

be felt as being coarsely granular. Ascites is occasionally present.

With rapid loss of weight and strength the infant dies usually before

the eighth month. Only 3 cases among the 63 collected lived longer than

this time: 2 lived until nine months of age and 1 until eleven montlis.

The feature of greatest interest in these cases is the cause of the

obliteration of the ducts. Rolleston and his followers believe that it is

the result of a descending cholangitis caused by the excretion of toxic

substances from the liver. Lavenson believes this to be incorrect, and

thinks that the primary condition is an obliteration of the ducts, which is

in most cases the result of an anomaly of development. On this basis

he suggests the term "atresia of the bile ducts" in place of the term

"obliteration of the bile ducts." That the condition may be the result

of other causes than an anomaly of development is shown by several of

the cases collected by Lavenson, and by a case recently reported by

Rolleston^ of a syphilitic obstruction of the bile ducts in an infant.

1 Journal of Medical Research, 1908, N. S., No. 1, xiii, 61.

2 British Medical Journal, 1907, p. 940.





DISEASES OF THE KIDNEYS.

By JOHN ROSE BRADFORD, M.D.

Renal Tuberculosis. During the last few years current views with

reference to many points ih connection with tuberculosis of the kidney

have undergone change. Thus, it is recognized that in a very consider-

able proportion of cases of genito-urinary tuberculosis the renal lesion

is in reality the primary one, and this notwithstanding the fact that the

early symptoms may have been due to lesions in the lower urinary tract.

In other words, the renal lesion, although present, has not given rise to

symptoms, and these have merely developed as the result of a secondary

infection lower down in the urinary tract and especially in the bladder.

Further, in a considerable proportion of cases the renal lesion is not only

primary but unilateral, and hence much may be expected from the early

diagnosis and correct treatment of the condition. Much assistance has

been afforded in the diagnosis of these cases by the modern methods of

the bacteriological examination of the urine, and especially the examina-

tion of the urine secreted from each kidney and separated by the use of

some separator introduced into the bladder. In addition to these many
improvements in our knowledge, various observers have drawn attention

to the fact that tuberculous processes may give rise to other renal lesions

than those characterized by the presence of obvious tuberculous deposits

in the organ.. Various renal lesions usually described as of the inflam-

matory type have long been known to be associated with the presence

of tuberculous lesions in other parts of the body, more especially phthisis,

and nephritis of one or other variety has long been recognized as a possible

complication of pulmonary tuberculosis. It would seem probable

that both so-called parenchymatous nephritis and chronic interstitial

nephritis may be the result of the action of the virus of tubercle on the

kidney, and that therefore a tuberculous nephritis may be recognized,

although such a kidney does not present obvious naked-eye or micro-

scopic signs of the commonly recognized lesions of tuberculosis.

Albarran^ discusses the lesions which may be present in the opposite

kidney in cases of unilateral renal tuberculosis. The cases to which he

draws attention are those in which an ordinary tuberculous kidney on

one side presenting the usual fibrocaseous or ulcerative lesions associated

with the disease also presents lesions of the opposite kidney which

are not obviously and definitely tuberculous. At the present time,

' Annales des Maladies Genito-urinaires, 1908, vol. i, No. 2.
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and especially by French authors, the following renal lesions have been

associated with the presence of tuberculous disease in other parts of the

body: (1). Attacks of renal congestion associated with the excretion of

considerable numbers of tubercle bacilli in the urine: This condition

would seem to be analogous to the so-called pre-tuberculous albuminuria

which has been described by Tessier. (2) A simple albuminuria seen

in tuberculous patients, an albuminuria that is persistent and may last

for many years without the development of any other symptoms. (3) A
nephritis indistinguishable from other forms of nephritis and associated

with the development of anasarca and a high degree of albuminuria.

In some instances this nephritis is accompanied by marked cardio-

vascular changes, with the development of uremia; in other words, it

has a similar clinical picture to that of chronic nephritis dependent on

other, causes. (4) Waxy kidney, a well-known form of disease which is

perhaps not seen quite so frequently now as formerly. (5) The ordinary

type of definite tuberculous disease of the kidney, associated with the

greater or less development of tuberculous deposits in the organ.

All these forms of renal lesion may be seen from time to time in cases

of pulmonary or other forms of tuberculosis. Albarran draws attention

to the fact that these various renal lesions may not only be seen in associa-

tion with tuberculous disease in other regions of the body, but may also be

present in the kidney of the side opposite to unilateral definite renal

tuberculosis. He considers that in unilateral renal tuberculosis the

opposite kidney frequently presents lesions which are not definitely of

the tuberculous ty^pe, and that in the majority of cases they fall into one

of two groups, the first consisting of those characterized by a simple

albuminuria, and the second where there is a nephritis accompanied by

dropsy; the latter affection is far less frequently observed than the former.

In addition to these two definite varieties, others of a less definite t>^e

may be recognized, and that one is characterized by a hemorrhagic

tendency, and that in another the main phenomenon is an extensive

desquamation of the renal epithelium.

In the cases characterized by simple albuminuria the urine presents

the following characteristics : In quantity it may be approximately normal

or slightly above the normal; it is rare for the daily output of urine to be

doubled. The output of urea varies between 12 and 20 grams in the

twenty-four hours, and the quantity may be. even greater than this in

cases where the renal lesions are serious. The albuminuria is fairly

constant and moderate in amount, although there may be variations

from day to day in the amount passed. In a small proportion of cases

the albuminuria is not only very slight, but it may disappear even for

weeks or months, reappearing again later. The urine wall necessarily

contain pus derived from the affected kidney, but it is rare for casts to

be present, and when present they are usually of a hyaline or granular

type. If the urine secreted by the two kidneys be separated, that derived
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from the tuberculous kidney is generally constantly albuminous. Accord-

ing to Albarran, even when the lesions are very extensive the urine may
not contain more than 1 to 2 grams of albumin per liter. In a large pro-

portion of cases the urine derived from the opposite kidney may be free

from albumin, but it is not uncommon to find traces amounting to 10

or 15 eg. per liter, and he has observed a considerable number of cases

where there was as much as from 25 to 50 eg. per liter, and in two cases

as much as 1 gram. That is to say, quantities of albumin quite com-

parable to those present in the urine secreted from the tuberculous organ

itself.

On microscopic examination the urine derived from the tuberculous

kidney usually contains pus in greater or less quantity, and often blood

corpuscles and epithelial cells; it is exceptional, however, to find casts.

The urine derived from the opposite kidney, however, often contains

no formed elements, a few white blood corpuscles may be found, some-

times a few hyaline or granular casts. As regards the quantity of urine

secreted by the two kidneys, Albarran made observations on 45 cases,

and found that in 26 there was polyuria on the sound side, and in 14

cases there was polyuria on the affected side. In 3 cases the quantities

excreted from the two kidneys were equal, and in 2 the results were

uncertain. Polyuria on the side of the tuberculous kidney is especially

liable to be present when the lesions are slight, and it is rare for this

increased excretion to be present when multiple caseous and breaking

dow^n foci are present.

V^Tien the tuberculous disease is advanced the quantity of urine,

secreted from the affected kidney may be very small. Albarran sums
up the results by stating that the urine derived from the kidney on the

side opposite to that affected by the tuberculous disease often shows

a distinct increase in amount associated with albuminuria, together with

the presence of some casts. If the tuberculous kidney be successfully

removed the albuminuria frequently disappears in from a fortnight to

from two to three months after the operation, provided it has been slight

in amount and not accompanied by casts. In some instances, however,

even when the albuminuria is slight, it may persist for months or even for

years after the operation. ^Miere the albuminuria has been considerable

in amount it frequently persists, notwithstanding that the quantity of

urine excreted remains normal; in other instances the albuminuria is

accompanied by an increase in the daily excretion of urine, and in some
of these cases the elimination of the kidney as tested by methylene blue

and phloridzin may show signs of impairment. They do not, however,

develop the ordinary signs of Bright's disease, such as anasarca and car-

diovascular degeneration, but the albuminuria is likely to be increased

by the upright posture and also by the occurrence of acute infections, such

as influenza, etc. Albarran seems to be of opinion that these patients

may in the course of time develop more serious nephritis. In 3 instances
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this author has seen unilateral renal tuberculosis accompanied by the

development of a parenchymatous nephritis of the opposite kidney,

but in one of these the nephritis was really double. He further draws

attention to the very interesting observation that a non-tuberculous

suro-ical lesion of one kidney may be associated with the development

of parenchymatous nephritis of the opposite kidney, and he mentions a

pyonephrosis on the right side where nephritis developed in the opposite

kidney, accompanied by dropsy and the usual picture of Bright's

disease, and another where a renal calculus associated with atrophy of

the kidney was complicated by the development of a large white kidney

on the opposite side.

In addition to the various lesions already described as associated with

cases of renal tuberculosis, Albarran discusses the significance of hema-

turia in these conditions. Hematuria considerable in amount is not

uncommonly seen in this disease, and has usually been associated directly

with the tuberculous, and especially with the ulcerative, lesions present.

Albarran considers that in many cases the hematuria is not directly

dependent on the tuberculous lesion itself, but is rather due to a con-

comitant nephritis, and he records instances of tuberculous kidneys

where abundant hematuria has been a marked clinical symptom and

yet where the tuberculous lesions were slight in amount. Further,

the examination of the kidneys often shows that the hemorrhage is

derived from a part of the kidney at some distance from any tuberculous

deposit. Again, a hemorrhagic nephritis may be present in tuberculous

patients without there being any tuberculous lesion of the kidney; and

he records an instance of a case of tuberculosis where a hematuria de-

rived from the left kidney persisted for some two months and where the

urine contained no pus and no bacilli. In these instances the examina-

tion of the kidney showed that the hemorrhage was due to nephritis

without any renal tuberculosis; he also records instances where hema-

turia has occurred from a kidney on the opposite side to that affected

by tubercle; and lastly, one instance where hematuria occurred subse-

quently to the removal of the opposite kidney for tuberculous disease,

and yet where subsequently to the operation the patient lived for many

years without developing any signs or symptoms of renal tuberculosis.

Albarran further describes a lesion, to which he gives the name of

desquamative nephritis, which also may exist on the side opposite to

that affected by unilateral renal tuberculosis. In one such case the

removal by nephrectomy of the tuberculous kidney was followed by

death from anuria, notwithstanding the fact that the urine prior to the

operation secreted by the non-tuberculous kidney was free from albu-

min, and only contained large quantities of renal cells and numerous

granular casts.

Albarran concludes from his own observations that in cases of uni-

lateral renal tuberculosis lesions of the opposite kidney of the following
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varieties may be present: (1) A slight albuminuria accompanied by

an increase in the excretion of urine present before the operation may
diminish and subsequently disappear entirely, the kidney apparently

regaining its normal function. (2) A similar albuminuria may persist

for several years and may undergo exacerbation as the result of trivial

causes. (3) Diffuse nephritis of the usual type and very possibly accom-

panied by dropsy. (4) A hemorrhagic nephritis. (5) Lastly, a condition

of desquamative nephritis apparently unaccompanied by albuminuria.

From a clinical standpoint it is essential to make a differential diagnosis

between such lesions and bilateral tuberculous disease. This can

usually be effected by a careful examination of the urine, and especially

by the absence of pus and the tubercle bacilli. It is more difficult to

make a differential diagnosis between the different forms of nephritis

just described, and stress must be laid specially on the presence or absence

of dropsy and by the evidence of the impairment of the permeability of

the kidney to methylene blue and the phloridzin test.

It is possible that some of these lesions may owe their origin to the

absorption of toxins or cytotoxins from the tuberculous kidney, and

hence the secretion of an albuminous urine may not be a contra-indica-

tion to operation in cases of unilateral renal tuberculosis, since in a

considerable number of cases the albuminuria clears up subsequently to

the nephrectomy. An abundant albuminuria accompanied, however,

with the excretion of a considerable number of casts, together with

polyuria, must be regarded as a contra-indication, inasmuch as all these

factors imply that the efficiency of the kidney is very seriously com-

promised.

Loumeau* describes a rather remarkable case of unilateral renal

tuberculosis where the lesions were especially epithelial and interstitial,

and where the overgrowth of fibrous tissue had been so considerable

as to produce a small atrophied organ. The ob\aous tuberculous lesion

consisted of a small deposit no larger than a pea; the rest of the organ

presented all the usual appearances associated with what is known
as the granular kidney. The patient had formerly suffered from

phthisis with hemoptysis, but during the last four years the pulmonary

lesions had become quiescent, and the patient sought advice on account

of attacks of very severe pain in the right lumbar region presenting

considerable resemblance to attacks of renal colic. Advice was sought

on account of the severity of these abdominal seizures, and examination

of the urine revealed the presence of tubercle bacilli and of leukocytes.

On cystoscopic examination and by separation of the urines of the two

kidneys it was ascertained that scarcely any urine was secreted by the

right kidney. For this reason, and owing to the severity of the attacks

of pain, nephrectomy was performed with complete success.

* Annales des Maladies Genito-urinaiies, 1908, \ol. i, No. 13.
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The main interest of this case from the cUnical standpoint rests on

the fact that a fibrous kidney, the result of tuberculous lesion, is capable

of giving rise to severe attacks of pain similar to those seen in calculous

disease. Loumeau draws attention to the occurrence of severe renal

pain in cases of fibrosis of the renal capsule, and thinks that the expression

used by Reginald Harrison of renal glaucoma may be applied to such

cases; he is also of opinion that this t}^e of case forms a definite variety

of atrophic or fibrous variety of tuberculous kidney. Such a case also

affords an instance of one method by means of which renal tuberculosis

may undergo in rare instances spontaneous cure.

Rafin^ records results of lumbar nephrectomy in cases of renal tuber-

culosis. His cases are limited to those where the nephrectomy has been

imdertaken as the primary operation. Among 63 cases, death occurred

as the result of the operation in 7, giving a percentage of 11. The
principal causes leading to death were the results of lesions of the oppo-

site kidney or the presence of pulmonary tuberculosis; in some instances

death occurred as the result of infection or from the prostration and

cachexia induced by the disease. In 5 out of the 7 cases in which death

occurred tuberculous lesions were found in the opposite kidney, and in

one of these the nephrectomy was followed by anuria, death occurring

on the twelfth day, the second kidney being entirely destroyed by caseous

deposits. In one case acute miliary tuberculosis was present, and in

two others pulmonary lesions were present ; in one instance death

occurred as the result of infection, and a pulmonary infarct was present.

In one case death resulted from cachexia, and the second kidney revealed

very few tuberculous lesions.

Rafin draws attention to the frequency with which lesions of the second

kidney were present, and the question presents itself as to whether the

present methods of determining the integrity of the second kidney give

incorrect results. In the 7 fatal cases catheterization of the ureter

gave accurate results in 3 cases, as confirmed by the postmortem examina-

tion. In one case misleading results were obtained, and in the remaining

3 cases the lesions present in the bladder were so pronounced that all

endeavors to collect the urine separately from the two kidneys failed.

Rafin considers that it is probable that with better technical methods,

the result of larger experience, the diagnosis of bilateral disease should

have been made in these three cases and operation refused. In some

instances it may be advisable for an exploratory incision to be made on

the opposite side, in order to determine with certainty whether the kidney

supposed to be healthy is so really. In 52 cases catheterization of the

ureters was carried out, and the mortality of nephrectomy in this series

was but 7.6 per cent., and Rafin considers that the most important deter-

mining factor in the success of nephrectomy for tuberculous disease is a

correct diagnosis as to the efficiency of the second kidney.

' Lyon M^dicale, January, 1908, vol. ex, No. 2.
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He considers the three following conditions necessary for success:

(1) Never to operate without having ascertained the state of efficiency

of the second kidney; (2) to determine the functional activity of the

kidney at the earliest stage possible, and certainly so soon as any vesical

symptoms present themselves and before any tuberculous lesions in the

bladder have so deformed the organ as to prevent the efficient separation

of the urine from the opposite kidneys by the use of a separator; and

(3) lastly, to perform the operation at a time when the patient's general

condition is good.

Syphilitic Nephritis. Fiessinger^ discusses the different forms of albu-

minuria that may result from syphilitic infection, and the treatment

of these conditions. Syphilis is now recognized as a not uncommon

cause of nephritis and albuminuria, and in many instances the relation of

s}^hilis to the renal disease is liable to be overlooked, inasmuch as the

nephritis may present clinical symptoms very similar to those seen in

nephritis dependent on other causes. Syphilitic albuminuria is espe-

cially apt to manifest itself during the secondary stage of syphilitic infec-

tion, but it may also occur during the tertiary period. The first variety

is especially apt to develop in the early stages of syphilitic infection,

especially in the third or fourth month, at a time when other secondary

manifestations are liable to be present. The renal complication very

often simulates in its origin an attack of nephritis attributed to cold, and

it is by no means easy always to detect its syphilitic origin. In this

variety of syphilitic nephritis the symptoms and signs are in many

respects similar to those seen in other varieties of the affection: thus,

edema may be present or absent and there may be great variations in

the degree to which the quantity of urine is diminished, but there is one

characteristic of syphilitic nephritis that tends to separate it from most

other forms, and that is the large quantity of albumin. Not only is

there a large percentage amount of albumin, so that the urine on boiling

may become absolutely solid, but the quantity lost in the twenty-four hours

may be very considerable owing to the fact that the volume of urine

excreted may not be greatly diminished. As much as 30 to 50 grams of

albumin may be passed in the twenty-four hours, and there is a case

recorded by Fournier and Brouardel where as much as 110 grams of

albumiii were passed in the twenty-four hours. In many instances large

quantities of albumin form not only the most characteristic feature of

the illness, but almost the only one, anasarca and other symptoms of renal

disease being absent. This, however, is by no means always the case,

and instances are known where the course of the disease has been rapid,

marked dyspnea, diarrhea and vomiting, and other uremic symptoms

being present. Death has also been known to occur as the result of

the development of cardiac dilatation. In other cases the disease be-

' Journal des Praticiens, August 3, 1907.
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comes chronic, and in not a few recovery takes place with the complete

disappearance of all the symptoms.

According to Fiessinger some of the slighter forms of the affection may

undergo recovery without any specific treatment, and in others of a more

severe type such treatment may be absolutely unavailing. Fiessinger

considers that there are certain types of the disease in which mercury is

powerless, and these are especially the very severe and the very slight

cases. In the very severe cases death occurs after a few weeks of illness

with marked gastro-intestinal symptoms, and the author thinks that

mercurial treatment only aggravates these cases. In these severe cases,

and especially in those associated with edema, necrotic lesions of the

renal epithelium are probably present, and it is for this reason that

mercury is held to be contra-indicated. Further, it is possible that the

administration of mercury in the treatment of secondary s}^hilis, where

no renal complication is present, may sometimes be accompanied by

the development of albuminuria and slight dropsy. In" these cases it is

probably safer to leave off the mercurial administration for a time and

to put the patient to bed on a milk diet.

Mercury has been known to produce nephritis in cases where it has

been administered in the treatment of non-s}'philitic lesions, and it would

certainly seem that some people are extremely susceptible to its toxic

action on the renal elements. The variety of s}T3hilitic nephritis in

which mercury is especially useful is that in which the disease is of

moderate severity, and here the great practical difficulty is generally to

decide whether or not the nephritis is of specific origin. The drug is of

most use in the cases where albuminuria is not only the only s}Tnptom

of the renal lesion, but especially where, as already mentioned, the albu-

minuria is excessive in amount. Thus there is a case recorded by

Le Gendre where a daily output of 99 grams of albumin was present and

where mercurial treatment associated with iodide of potassium was

completely successful. These cases form a very definite group, and

can usually be recognized, owing to the contrast between the degree of

albuminuria present and the absence of other marked symptoms.

Although mercury is very useful in these cases, convalescence is very

frequently prolonged and the albuminuria does not clear up for many

months, sometimes as many as six or eight. In a small proportion of

cases the albuminuria disappears in the course of six weeks to two

months. Probably the most useful practical rule in cases where there

is doubt as to the nature of the nephritis present is to treat the case first

of all on the general principles of rest and low diet. If in the course of

a week the albuminuria undergoes no diminution, a trial may be made

of the effect of mercury. If this increases the albuminuria the treatment

should be stopped. On the other hand, it should be persisted in if the

albuminuria undergoes diminution or even if it remain stationary in

amount.
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The albuminuria of tertiary syphilis is also somewhat difficult to treat

especially as in many of these cases interstitial nephritis with considerable

fibroid overgrowth may be present, and this is usually looked upon as

a contra-indication to the use of mercury. There can be little doubt

that in such cases mercury can only aggravate the renal lesion. In

cases of albuminuria associated with other manifestations of tertiary

s}^hilis, especially arterial disease and high tension, mercury aggravates

the condition, and, as Fiessinger points out, the renal lesion in this case

is really to be looked upon rather as a parasyphilitic affection than as a

true syphilitic one.

Fiessinger is of opinion that there is one form of tertiary syphilitic

renal lesion that may be recognized—a form in which in addition to th

signs of renal lesion the liver is large and painful and ascites and jaundice

are not uncommonly present. If such a patient does not present any

signs of arterial high tension, Fiessinger considers that mercurial treat-

ment is useful. Further, there are other cases where a patient may pre-

sent signs bf tertiary syphilis, such as some variety of ophthalmoplegia

associated, it maybe, with the general anasarca and considerable albumi-

nuria. In many of these cases the renal lesion will undergo improve-

ment with mercurial treatment when no such improvement has followed

the ordinary routine treatment, such as low diet, rest, etc. Thus in

tertiary cases the same fine of practice should be followed as in the cases

where nephritis occurs during the secondary stage: a trial should first

be made with the ordinary treatment, and then mercury may be pre

scribed, provided there are no marked signs of high tension or of cardio-

vascular degeneration associated with interstitial nephritis.

Hemorrhage in Renal Disease. Hemorrhage occurs as a complication

in many different situations in Bright's disease, and in some instances

the hemorrhage can be directly correlated with the vascular lesions

that are so often associated with renal lesions. Even in the instances

where this is the case it would, however, often seem that the hemorrhagic

cases belong to a distinct clinical group; this is perhaps more especially

true of cases of cerebral hemorrhage and of retinal hemorrhage. In the

latter, although no doubt the kidneys are often affected with a certain

degree of interstitial nephritis, yet the main lesions are those characteristic

of widespread arterial degeneration. Further, very often the retinal

hemorrhage is the first symptom that attracts attention, and although

examination reveals the underlying kidney disease, yet the prognosis is

more often perhaps dependent on the state of the vessels generally, and

especially the cerebral vessels, than directly on the renal lesion. In other

words, these patients very often develop and succumb to such compli-

cations as cerebral hemorrhage or to the effects of the arterial lesions on

the heart rather than to the direct results of the kidney disease itself,

such as uremia.

Most writers, and especially Huchard, have regarded cerebral hemor-
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rhage and retinal hemorrhage as especially associated with vascular de-

generation and high tension, but Riesman^ quotes Schoenemann as

stating that epistaxis, which is so often associated with renal disease, is

dependent rather on lesions of the capillaries than on gross changes

in the larger vessels. He states that the number of peripheral capillaries

in the nasal mucous membrane is greatly increased and that the capillary

loops frequently force their way through the deeper layers of the epithe-

lial cells, and that then the capillary walls undergo rupture and hence

lead to the epistaxis. According to Schoenemann these lesions in the

nasal mucous membrane are especially associated with nephritis, and

they cannot be attributed to mere mechanical effects such as obstruc-

tion of the circulation. Further, the deeper vessels show no change, and

thus he is led to conclude that the changes in the capillary walls and the

subsequent hemorrhage are dependent on the direct action on the vessel

wall of some substance circulating in the blood. This is rather a return

to an old view of Rayer, who considered that an alteration in the blood

was frequently the cause of the occurrence of hemorrhage in renal disease.

Riesman in his paper deals with the various forms of hemorrhage

which may be associated with renal disease. Thus cerebral hemorrhage,

epistaxis, and retinal hemorrhage are by no means the only forms of

hemorrhage which are known to occur in association with nephritis.

A number of writers have drawn attention to the occurrence of metror-

rhagia, and Riesman records a number of cases mentioned by older

writers, such as Grainger Stewart, Lecorche, etc.; and in some instances

death has occurred from the severity of the hemorrhage apparently

dependent on or, at any rate, associated with renal disease. In most

instances these cases have occurred in association with interstitial nepli-

ritis and in patients of middle age, but instances are known where this

complication has been present in young patients.

Hemoptysis is a rare complication of renal disease, but here also

it has usually been found in association with cirrhosis of the kidney,

and it has been attributed to arterial sclerosis of the pulmonary arteries

dependent on the high tension and the associated cardiovascular lesions.

It is possible that in some of these cases of extensive cardiovascular

degeneration the renal lesion is really the result of the widespread

arterial change, or perhaps that they are both the result of a common

cause. It is difficult to regard the arterial lesions as merely consecutive

to the renal disease, since the latter is very often much less advancetl

than the former.

Hematemesis has also been regardefl in a few instances as associated

with small white contracted kidneys. All these three last forms of

hemorrhage are, however, rare, and hematuria is a very much more

common form. Doubtless in some instances this is an indication of

' American Journal of the Medical Sciences, November, 1907,
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the development of acute nephritis, or at any rate of an acute exacerba-

tion of a chronic disease; but this is not always the case, and sometimes,

as recorded by a number of observers, profuse renal hemorrhage is

apparently associated with great engorgement of the vessels of the renal

pelvis and the hemorrhage is not derived from the kidney substance

at all.

Riesman quotes Schwartze as having recorded a case of hemorrhage
into the ear, and a number of similar cases have been reported by Haug.
Riesman draws attention to the fact that hemorrhage into the tym-
panic cavity may occur apparently at an early stage of nephritis.

In addition to all these forms of hemorrhage more or less associated

with renal disease, there are a few recorded instances where Bri^ht's

disease has been associated with purpura, and in some instances the

purpura has been of a sufficient degree of severity to be entitled purpura
hemorrhagica; in other words, hemorrhagic diathesis has been present.

The relation of nephritis to purpura hemorrhagica would seem to be
somewhat complex, since, although usually, the purpura hemorrhagica
occurs as a complication of the underlying renal disease, yet in some
instances nephritis of a severe type has been known to develop as a

complication of purpura hemorrhagica. Both Wagner and Senator

have described the hemorrhagic diathesis as preceding and as a cause

of nephritis in some instances,and I have myself seen a case where severe

purpura hemorrhagica occurred in an apparently healthy lad and where
subsequently during the subsidence of the purpura a severe nephritis

ensued which persisted and became chronic.

Riesman draws attention to a case reported by Johnson where the

suggestion was made that both the purpura and the renal disease might
perhaps be due to the same cause, inasmuch as the urinary changes

occurred almost simultaneously with the purpura. Gee has also re-

corded instances of the association of purpura, at any rate in children,

with nephritis, and here also it would seem that both the purpura and
the renal lesions were in all probability dependent on the action of one
and the same toxic agent. Riesman himself records two cases, aged
respectively thirty and thirty-five years, both of them fatal, where the

hemorrhagic diathesis was associated with nephritis.

In discussing the whole subject, Riesman considers that the associa-

tion of purpura with nephritis may be due to one or more of the following

conditions: (1) That purpura may be an independent affection not

causally related to the nephritis. The example he quotes is such a

condition as ulcerative endocarditis co-existing with renal disease and
giving rise to purpura. (2) Purpura may apparently be the cause of

the nephritis. (3) The purpura and the nephritis may be due to the

same cause. It is difficult to separate two from " three. Lastly, (4)

purpura even of the hemorrhagic t}^e may occur as a complication of

chronic renal disease.
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Although high tension and arterial lesions are capable of causing

many forms of hemorrhage associated with renal disease, yet they can

scarcely be held answerable for the development of true purpura, and it

would seem that this must be dependent on a toxemia. A number of

hemolysins are known, and it would seem that a body of this nature must

be the essential factor in this class of cases.

Riesman sums up by stating that Bright's disease may be the cause

of nasal, uterine, pulmonary, gastric, cerebral, and retinal hemorrhage,

and that in addition in a few instances purpura hemorrhagica may

result, leading to bleeding from the mucous surfaces and also from the

skin.

AMiere purpura occurs as a complication of chronic renal disease the

prognosis is generally hopeless, but this is by no means the case where it

precedes or accompanies the renal lesion. In my opinion, where nephritis

is seen to follow an attack of purpura hemorrhagica it is possible that the

cause of the nephritis is sometimes the treatment that has been adopted

whilst the purpura was present. Thus a case has fallen under my
observation where severe nephritis occurred subsequently to an attack

of purpura hemorrhagica, and there was reason to beUeve that the cause

of the nephritis was really the large doses of turpentine that had been

ordered to check the hemorrhagic diathesis. It is, however, possible

that nephritis may arise as a result of the action of cell toxins and

hemolysins, since there is not that differentiation in the action of cell

toxins that was at one time thought. Thus an hemolysin may have a

nephrotoxic action just as a nephrotoxin may have a hemolytic action,

and hence it is not unreasonable to suppose that a cell toxin may be quite

capable of giving rise both to purpura and to nephritis.

Etiology of Chronic Nephritis. Haven Emerson^ deals with the subject

mainly from an experimental standpoint. He draws attention to the

great increase which has occurred during the last twenty-five years in

the death rate from kidney disease. This has been noticed not only

in the large cities of America, such as Boston, New York, and Chicago,

but also in the Registrar-General's Statistics in London. It is difficult

to think that the whole of this increase is simply dependent on improved

methods of diagnosis and more accurate records of mortality statistics,

but as yet no sufficient explanation of the cause of the increase nor of

the widespread occurrence of nephritis has been put forward.

The study of the etiology of nephritis by experimental methods has

undoubtedly shown that the condition can be produced by a very large

number of toxic substances both mineral and vegetable, and in addition

to these, toxins of pathogenic bacteria and a number of cell toxins, derived

not only from the kidney cells but also from other tissues, are also effec-

tive agents in producing nephritis. Many of these toxic substances

' Arcliives of Internal Medicine, June, 1908.
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produce lesions in experimental animals very similar, indeed, to those

seen in the human subject as the result of disease, and further, nephritis

occurs not infrequently both in domestic animals and in wild animals

kept in a state of captivity.

Although the part played by toxic substances in the production of

nephritis is a very great one, yet the question arises as to whether that is

the sole cause of the production of nephritis, especially in some of its

chronic forms. Other factors have to be taken into consideration, and

one of the most important is the effect produced by circulatory disturb-

ance and especially perhaps by long-continued passive congestion of the

kidney. Emerson's observations were directed more especially to

elucidating the part played by variations in the blood supply and more

especially by the effects produced as a result of stagnation of venous

blood or a diminution in the arterial supply.

It is difficult experimentally to produce changes in the blood supply

of the kidney, as most of the effects produced by drugs are so transitory.

Emerson used alcohol, ether, chloroform, and amyl nitrate to see whether

the action of general vasodilators would be followed by any appreciable

change in the structure and function of the kidney. He finds that the

inhalation of alcohol tends to produce a chronic degeneration of the kid-

ney, with a slight increase in the amount of connective tissue. To pro-

duce this effect alcohol was administered by inhalation in doses of from

25 to 60 c.c. during a period extending over six months at intervals of a

few days. The capsule of the kidney in such instances was considerably

increased in thickness, the glomerular tufts were distended, and the cells

increased in number. The tubules of the kidney were extensively

degenerated, so that scarcely any normal tubules were to be found, and

there were small areas of round-cell connective tissue in the cortical

layer. The inhalation of ether and of chloroform also caused changes

in the glomerular and tubular cells, with some signs of degeneration, and

amyl nitrate, in addition to causing marked visceral engorgement, also

produced a moderate degeneration of the tubular epithelium and some

connective-tissue formation

.

Emerson interprets the results by looking upon the degenerative

changes as the result of the repeated disturbance of the circulation in

the kidney which these drugs produced. He holds this opinion inasmuch

as the animals experimented upon survived the prolonged administration

of these drugs by inhalation, and their nutrition remained good and they

even gained in weight, at any rate for a time; any symptoms of failure

of nutrition that occurred were tardy in their appearance. For these

reasons he does not think that the drugs caused acute degenerative

changes at the time of their administration, but that rather the chronic

nephritis observed was the result of the repeated vascular disturbance.

Although a very large number of toxic substances capable of causing

nephritis have been experimented on in the laboratory, the only one that
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is of any great practical importance from the point of view of human

pathology is lead and its salts. This is known to produce chronic neph-

ritis both in man and in animals, but in many of the other instances of

the action of such substances as aloin, cantharidin, chlorate and bichro-

mate of potash, arsenic, oxalic acid, etc., the results produced are often

temporary and do not lead to the production of a progressive chronic

nephritis. The use of mercury experimentally not uncommonly leads to

the death of animals by the production of acute renal lesions, but here

also it is difficult, if not impossible, to produce a chronic progressive

nephritis by the administration of the drug in small doses for prolonged

periods.

A number of the organic poisons, such as the toxins produced by micro-

organisms and nephrotoxic serum, produce also rather acute lesions

of varying degrees of severity than chronic and progressive effects.

There is undoubtedly far more difficulty in explaining the etiology of

chronic progressive lesions in man than to account for the more acute

and transitory effects seen as the result either of poisoning or as a sequel

of acute infective processes. This difficulty may perhaps be met to

some extent by supposing that in the case of the chronic lesions there

is some other factor besides the mere action of a toxic substance, and

disturbances of the circulation may perhaps be this accessory factor.

Emerson classifies the etiology of chronic nephritis in man under four

headings: (1) Infective processes, such as scarlet fever, diphtheria,

pneumonia, typhoid, tuberculosis, septicemia, and erysipelas. (2) The

poisons of gout, rheumatism, syphilis, and lead; in the case of syphilis

there does not seem any valid reason in my opinion for separating this

form of nephritis from that due to acute infection, inasmuch as nephritis

is frequently seen as an early complication of recent syphilis. (3) The

excessive use of stimulating foods and drinks; this form of nephritis is

essentially of toxic origin. (4) As a sequel to disturbance of the circulation,

as in the case of cardiac disease and after exposure to wet and cold and

muscular fatigue, and' possibly as a sequel to mental worry and anxiety.

In all these conditions disturbances of the circulation are liable to

occur, and there is much evidence to show that prolonged exertion may

lead to congestion of the kidney with development of albuminuria. It

is possible that as a result of a large meat diet the viscosity of the blood

may be increased and in that way the circulation hampered. The main

conclusion to be derived from Emerson's critical and experimental study

of the subject would seem to be that, at any rate in chronic nephritis,

a vascular factor may play a part of some importance, although it is

difficult to believe that the vascular disturbance itself apart from the

action of any toxic agent on the renal structures is the sole cause of

chronic nephritis, but it may well be that vascular disturbance produced

in any of the ways mentioned may turn the scale in favor of the produc-

tion of chronic nephritis as a result of the action of toxins circulating

in the blood stream.
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Bacilluria. During the last twenty-five years there have been very

considerable additions to our knowledge of the part played by urinary

infections in the production of disease. It is now recognized that severe

symptoms of illness may be produced by a number of infections of the

urinary tract which do not give rise necessarily to marked physical signs

or even in some instances to marked symptoms directing attention to

the urinary tract. A number of these conditions are now grouped under

the general term of bacilluria, a term which has replaced that of bacteri-

uria given to the condition by Sir William Roberts in 1881.

In a considerable proportion of cases the presence of organisms in the

urine gives rise to obvious indications in the urinary tract, such as pyelitis,

pyelonephritis, cystitis, prostatitis, but in not a few the coarse signs of

inflammation are absent and the condition may be almost overlooked

unless a bacteriological examination be made. Still, the mere presence

of bacilli in the urine does not necessarily give rise to pathological effects,

and it is now well recognized that virulent pathogenic organisms, e. g.,

the typhoid bacillus and possibly the tubercle bacillus, may be excreted

in the urine for considerable periods without giving rise to any obvious

ill effects. This excretion of virulent organisms, however, may not be

without importance from a public health point of view, as individuals

excreting such organisms and acting therefore as carriers may be a

source of danger to the community. Further, the absence of symptoms

in a number of these conditions may be dependent on an acquired

immunity on the part of the patient.

There is, however, another group of cases where, notwithstanding the

fact that no marked symptoms are produced and the health of the

individual seems to be normal, yet the examination of the urine reveals

some mordid products, as, for example, small quantities of pus or a trace

of albumin. Not uncommonly conditions of this kind are discovered

more or less accidentally as the result of the routine examination of the

urine for life insurance or some similar purpose.

There is yet another class of cases in which the patient's attention is

directed to the urine owing to its peculiar smell, which has often been

described as fish-like, and dependent on the formation of various sub-

stances as the result of the presence of bacilluria and especially of the

colon bacillus in the urine.

In a still larger group of cases definite symptoms of inflammation of

some portion of the urinary tract, more especially cystitis, are present;

and lastly, in other instances still more severe efl^ects are produced as a

result of the presence of pyelonephritis; pyonephrosis would also seem

sometimes to develop as the result of bacilluria.

A considerable number of organisms have been found in bacilluria,

but the colon bacillus is one of the most important and the one most

frequently present. Faltin^ states that from 42 to 43 per cent, of cases

' Quoted by Batty Shaw, Clinical Journal, February 12, 1908.
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of bacilluria are dependent on the presence of some variety of the colon

bacillus, and staphylococcal infections are present in 25 per cent, and

streptococcal in 20 per cent. Other organisms more rarely found are the

Bacillus pyocyaneus and the proteus bacillus. Other observers have

obtained very similar results, and there is a general consensus of opinion

that while Bacillus coli or some organism closely allied to it is frequently

present, yet staphylococci and streptococci are more likely to give rise to

serious results, and the graver affections of the urinary tract are more

frequently due to these either alone or in association with the colon

bacillus.

As already stated, the presence of the Bacillus coli in the urine may

give rise to no symptoms, and yet, as the result of some comparatively

tri\ial cause, severe effects may subsequently develop, as, for example,

in cases where, owning to some impediment to the exit of urine, the

detrusor action of the bladder becomes impaired, or in cases where an

infection is apparently set up subsequent to the passage of an instrument

into the bladder.

Coli bacilluria is of interest not only from its frequency, but also from

the problems concerned wdth its gaining access to the urinary tract.

Bacilluria as a whole may be dependent either on ascending or descend-

ing infections of the urinary channels, and there is still some difference of

opinion as to the relative frequency of these, two methods of infection.

The colon bacillus has been found in the urethra by ]Melchior in some

50 per cent, of all cases examined (Batty Shaw), and this organism has

been found in a number of instances where catheters have never been

used. It has been supposed that the organism ascends the urethra, and

it would certainly seem that this is not an uncommon occurrence in

women where cystitis dependent on colon bacillus is far more frequent

than in men. It is, however, improbable that all cases of colon bacillus

cystitis are dependent on an ascending infection.
'

It is now well recognized that bacilli that have gained access to the

general circulation are frequently excreted in the urine, and Lockwood,^

in a clinical lecture on colon bacillus cystitis, draws attention to the

frequency with which patients suffering from colon bacillus cystitis

have suffered from some antecedent illness which may well be due to

a bacillary infection of some kind, although often called influenza.

Trumpp (quoted by Batty Shaw) has drawn attention to the occurrence

of coli bacilluria in children as a sequel of follicular enteritis, and some

authors have gone so far as to suppose that colon bacilli may reach the

blood simply as the result of long-continued constipation. Lockwood

draws attention to the occurrence of colon bacillus cystitis after opera-

tions on the rectum and the possibility that under such circumstances

the bacillus passes into the circulation and is subsequently excreted by

' Clinical Journal, November 13, 1907.
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the urine. In these cases of descencHng infection the occurrence of

cystitis is much more Ukely to take place when there is some impediment

to the emptying of the bladder, either as the result of stricture or enlarge-

ment of the prostate, and in the case of women it is not uncommon for

some difficulty to be experienced in emptying the bladder, notwithstanding

the absence of any gross mechanical obstruction.

Lockwood draws attention to the frequency with which tenderness of

the prostrate is present in this form of cystitis, although the formation

of prostatic abscess has not been observed by him. Inflammation may
also affect the vesiculse seminales, the spermatic cord, and every now

and then orchitis may occur as a complication. He draws attention to

the confusion that may exist between a case of acute colon bacillus

cystitis and an attack of peritonitis dependent on appendicitis when

the appendix is situated in the pelvis. Patients suffering from a severe

attack of colon bacillus cystitis may develop a considerable degree of

abdominal distention. The examination of the urine will usually reveal

the nature of the case, but not uncommonly the quantity of pus present

is so small that it can only be observed on microscopic examination, but

large quantities of motile, oval-ended coli bacilli may be seen. The

most dangerous complication with colon bacillus cystitis is the develop-

ment of ascending pyleonephritis, and the symptoms associated with

this may lead to the erroneous diagnosis of renal calculus. In cases of

pyelonephritis it is of importance to ascertain the functional activity of

each kidney by the use of Luy's separator, as otherwise serious errors

may be made. Thus, Lockwood quotes a case where the symptoms

suggested suppuration of the left kidney, whereas the use of the separator

showed that the suppuration had ceased on the left side and that the pus

was really derived from the right kidney.

Lockwood also draws attention to the fact that colon bacillus cystitis

may sometimes develop after an injury to the genito-urinary tract, and

he quotes a case where this complication seemed to follow an accident

that caused laceration of the right kidney.

In acute cases the temperature may reach as high a level as 103°

or 105° F., the pulse may be above 100, rigors may be present, together

with very severe pain in the region of the bladder with great frequency

of micturition; but cystitis due to colon batilli may also be chronic, and

this is a very serious affection, which may last for a very prolonged period.

Lockwood is of opinion that it is better not to wash out the bladder during

the acute stage, but that it is a very useful form of treatment in the chronic

stage; and that the most efficient treatment is by the use of antiseptic

drugs, such as urotropin and helmitol, which should be prescribed in

doses of from 10 to 15 gr., and their administration kept up for a long

time. He has never seen any harm result from the prolonged use of

these urinary antiseptics. If tlie V)ladder has to be washed out, nitrate

of silver, beginning with a dose of j\ gr. to the ounce, is probably the most
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efficient remedy. Up lo the present time the resuUs of lrcatinj>' colon

bacilkis cystitis with colon bacillus vaccine are uncertain; and it would

seem that better results have been obtained with other forms of infection,

especially staphylococcal infection, by this form of treatment.

Bacillary infections of the urinary tract are by no means confined to

adults, and a considerable number of cases occur in children, which,

according to Box,' can be classified in three groups: descending infec-

tions, ascending infections, and infections by contiguity.

Descending infections may occur as the result of a considerable

number of diseases, and give rise either simply to undue irritability of

the bladder or to pyelitis or cystitis of varying degrees of severity. As

instances of this descending infection, Box quotes the bacilluria of

typhoid fever and the occurrence of slight pyelitis or of transitory incon-

tinence of urine in such diseases as measles, scarlet fever, and diphtheria,

and he draws attention to the rather remarkable fact that in the bacilluria

associated with typhoid fever, scarlet fever, measles, and diphtheria

the organism present in the urine has on many occasions been found to

be the bacillus coli. It is probable that so long as the kidney remains

perfectly normal, the number of organisms present in the urine as the

result of a blood infection is small. When organisms appear in the

urine in large numbers, even if blood, albumin, or pus be absent, yet it is

probable that the efficiency of the renal filter has in some way been

damaged, although it is quite exceptional in these cases of bacilluria

associated with the acute infective fevers to find gross evidence of renal

damage such as is afforded by the presence of casts or blood. According

to Box, the fact that the bacilluria of typhoid fever and diphtheria,

scarlet fever, and measles is so often due to the colon bacillus is perhaps an

argument in favor of the infection really being an ascending one, although

it at first sight seems to be descending.

In ascending infections it is probable that the ureter is the channel

of infection, although some writers have been inclined to think that the

lymphatics or even the vascular system may be the channel. Still, the

subject is by no means as simple as at first it seems, because there is

experimental evidence that the kidney may be infected as the result of

an artificially produced cystitis when the ureter has been ligatured, and

it would certainly seem in such an instance that the infection must

really be a descending one and dependent on the organism reaching

the kidney through the blood.

Some years ago I carried out some experiments on the artificial j)ro-

duction of hydronephrosis by ligature and division of the ureter in dogs

with full antiseptic precautions. Although the ureter was ligatured at

a considerable distance from the kidney, and although the antiseptic

precautions in no case failed, yet in a considerable number of instances

' I.iincet, January 11, I'JOS.
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a pyonephrosis developed as the residt of Ugaturing and dividing the

ureter. It is at any rate possible that in these instances the pyonephrosis

resulted from the presence of organisms in the blood and their excretion

by the kidney, the obstruction of the ureter being sufficient to give the

opportunity of the organisms to develop ajid produce pathological

results. At any rate, these experiments were very similar in their results

to what is occasionally seen clinically, namely, the production of an

acute pyonephrosis as the result of obstruction of the ureter, and yet

where there is no preexistent disease in the lower urinary passages

capable of setting up an ascending infection. It must, however, be

admitted that the nature of these cases is not fully understood, inasmuch

as bacilluria may certainly exist without producing any marked symp-

toms, and it might be that the obstruction to the excretory channel affords

just the opportunity for the development of the pathological effects of

an organism that hitherto had existed in the urinary channels, possibly

as the result of ascending infection without giving rise to any serious

symptoms.

C. J. Bond has shown by a number of observations that particles

may be carried by ascending currents into the bladder from the urethra,

and that pigment deposited in the bladder may in like manner be con-

veyed to the pelvis of the kidney. Box is of opinion that Bond's results

are not absolutely conclusive, since they were carried out in patients in

whom as the result of cystotomy or nephrotomy the normal flow of urine

had been to some extent interfered with.

The commonest cause of bacilluria in children is the colon bacillus, as

is the case in adults, and this affection is much more common in females

than in males. Box points out that babies may easily suffer from

infection of the urethra with the bacillus coli, either from the soiled nap-

kins or from the passage of stools over the vulva. Colon bacilli are

often found in the urine of children suffering from diarrhea, and here also

the bacilluria is more common in the female than in the male.

Bacilluria as a result of enteritis has usually been looked upon as

evidence of descending infection, but the undue incidence, as shown by

the fact that two-thirds of the cases occur in females, is rather suggestive

of the bacilluria being really due to an ascending infection.

Box draws attention to the considerable frequency with which bacilluria

occurs in children suffering from thread worms, and he mentions that

occasionally the ova of the parasites are found in the urine. He seems

to be of opinion that thread worms may in some way be accountable

for the urinary infection, either by the irritation and scratching that

their presence leads to, or that possibly they may act as carriers of the

bacillus from the anus to the vulva. Further, he thinks that the bene-

ficial effects of circumcision in some cases of incontinence may be de-

pendent not so much on the removal of a mechanical irritation as the

removal of a nidus of bacillary infection. He also draws attention to
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the fact that colon bacillus cystitis and pia-e bacilluria are much more

common than causes of pyelitis, and this also suggests that the infection

is usually an ascending one. In cases of colon bacilluria, vulvovaginitis

is seldom present, and both the cystitis and the pyelitis associated with

the bacilluria may be slight in amount.

Infection of the urinary passages in childhood may, according to Box,

manifest itself clinically as pyelitis, cystitis, or mere incontinence of

urine without any marked phenomena indicative of inflammation.

Pyelitis may occur with sudden onset with high fever, and in some
instances the temperature chart may closely resemble that of pneumonia;

the temperature may rise as high as 105° F. In the early stages the

quantity of urine may undergo considerable diminution, but in the

later stages polyuria is the rule. Generally the local manifestations of

the disease are unilateral, and the right kidney is more often affected

than the left.

According to Box, when pain is present it is more generally subcostal

than lumbar, and the pain is most severe in those cases where a certain

amount of hydronephrosis has been produced. The kidney is tender

on palpation and often shows definite signs of enlargement, but this

enlargement may rapidly subside. It is possible that the cause of the

enlargement is the obstruction produced as a result of the swelling of

the mucous membrane of the pelvis. He believes that pyelitis occa-

sionally occurs in a much milder form, with no other symptoms than

transitory attacks of subcostal pain with slight pyrexia, and he has also

noticed that such attacks of pain occur in patients with colon bacilluria

who are under treatment merely for incontinence of urine. The possi-

bility of the presence of pyelitis should always be thought of in cases of

obscure pyrexia in children, and even for the matter of that, in adults.

Box has drawn attention to the liability of confounding pyelitis with

pneumonia in children. I have seen more than one instance in adults

of attacks of pyelitis running a course very similar to that of pneumonia,

in that in both there is a sudden onset with pain and high fever and an

equally sudden critical fall. The nature of these cases is extremely

liable to be overlooked unless the urine be carefully watched, but where

this is done there is really no difficulty in the diagnosis.

Cystitis is also, according to Box, not uncommon in childhood, the

onset is apt to be sudden, and very commonly cannot be attributetl to

any definite cause, and he has met some instances where the attack has

apparently followed some apparently trivial injury to the perineum, such

as falling astride a chair. Usually micturition is frequent and very

painful, but just as there are slight cases of pyelitis, so the cystitis may
be slight with no pyrexia and but little pain, increased frequency being

the chief feature.

Lastly, incontinence ofurine may be associated with thebacilluria, which

is almost invariably in these cases due to tlie Bacillus coli communis. In

some instances incontinence is very slight, but on the other hand some
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of the worst cases of nocturnal incontinence may be attributed to this

cause. The urine may be turbid from the enormous number of bacilH

present, and there may be a notable increase in the quantity of urine

excreted. According to Box, in this variety of incontinence associated

with bacilluria it is exceptional to obtain a history of either cystitis or

pyelitis, but he has noted in some instances definite attacks of slight sub-

costal pain which may indicate the presence of slight pyelitis. A history

of attacks of diarrhea is not uncommon, and may have an etiological

significance.

As regards the prognosis of these various affections in childhood, that

of cystitis must be guarded, since although a number of cases clear up
'

with simple treatment, others may persist for months. The prognosis

of incontinence of urine due to bacilluria also varies very much.

As regards treatment, Box lays the greatest stress on taking all possible

measures to prevent urethral contamination from the anus, and any

vulvitis present should be treated. Further attention should be directed

to the presence of worms, and it is important to order enemata for the

destruction of these parasites after the bowels have acted. Box has not

been very favorably impressed with the value of urinary antiseptics in

cases of colon bacilluria, and he considers that boric acid may produce

marked ill effects by causing nausea. The results obtained with anti-

bacillus coli serum and also with vaccination have not been encouraging,

so that at present the treatment of this condition is unsatisfactory.

Pyelonephritis in Pregnancy and the Puerperium. A number of writers

have recently drawn attention to the occurrence of pyelonephritis as a

complication of pregnancy and of the puerperium.

Jeannin records 4 instances of pyelonephritis complicating the puer-

peral state. This author draws attention to the fact that pyelonephritis

may appear during pregnancy, but may remain quiescent and only develop

after delivery. He thinks the illness may always be divided into two

stages, a pre-suppurative one characterized by bacilluria and the latter

suppurative. The onset may be extremely violent with severe rigors

and a considerable rise of temperature. According to Jeannin the

suppurative stage usually lasts for about a week and then subsides as

the result of the diminution of the size of the uterus and the removal of

compression of the ureters. Five to six weeks may, however, elapse

before all the symptoms have disappeared, and although the disease

nearly always follows a favorable course, yet he also notes the liability

to recurrence in subsequent pregnancies.

French,^ in the Goulstonian Lectures, 1908, also deals with the subject

of pyelonephritis complicating pregnancy. He draws attention to

the importance of the dilatation of the ureter that has been noted in these

cases and the fact that the dilatation does not generally begin at the

bladder but above the bladder at the level of the pelvic brim. Further,

1 British Medical Journal, May, 1908.
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the inflammation is not confined to the pelvis of the kidney, bnt is a

gennine pyelonephritis extending up to and involving the renal cortex,

and notwithstanding the fact that even abscesses may be present in the

kidney, recovery may take place after nephrotomy.

French seems to be of opinion that the pyelonephritis in all probability

results from a blood infection, and that it is not the result of an ascending

infection from the lower urinary tract. In support of this view he

adduces as arguments that prior to the pregnancy there is no renal trouble,

and further, that in a large number of the cases there is no evidence

of cystitis. Further, although the ureter is dilated, the dilatation does not

involve its whole length and particularly does not involve the terminal

portion where it is entering the bladder, and hence it would seem prob-

able that the dilatation of the ureter is dependent on the pressure effects

produced at the brim of the pelvis by the enlargement of the uterus.

The right kidney is much more liable to be involved than the left kidney,

and this he attributes to the fact that the uterus in its enlargement

develops much more to the right than to the left; further, it inclines to

the right, and it also undergoes a rotation on its vertical axis toward

the right. According to French, although pyelonephritis may not

appear until quite late in pregnancy, in typical cases it occurs earlier,

about the fifth month. He agrees with other writers that the Bacillus

coli is the most common organism found, and that it is nearly always

present in pure culture.

Although the renal infection may theoretically occur either as the

result of an ascending infection through the ureter or through the lym-

phatics or via the blood stream, yet for the reasons given above French

is of opinion that the disease is usually the result of a blood infection

and that the pathological effects observed are dependent on the slight

obstruction of the exit of urine from the right ureter and its consequent

stagnation, thus allowing infection of the walls of the urinary channels

to take place. It is difficult to account for the entry of the bacilli into

the blood from the bowel and especially is it difficult to suppose that these

organisms can be present in abundance in the blood without the develop-

ment of symptoms. The pyelonephritis of pregnancy may readily be

overlooked, inasmuch as in the mild cases there may be few symptoms

beyond pain in the back which may be regarded as due to lumbago or

some other trivial cause. In the more severe cases the condition may be

confounded, as already mentioned, with pneumonia or pleurisy, and in

some of the most severe forms some abdominal complication, especially

appendicitis, may be suspected.

A most interesting study on the presence of bacteria and pus in the

urine of pregnant women has been made by Albeck.^ A review of his

w^ork is given l)y Davis in the September, 1908, number of Progres-

sive Medicine, page 152.

' 2^itschnft f. Gebiirtshiilfe und Gynakologie, 1907, vol. Ix, No. 3.



SUIKIERY OF THE EXTREMITIES, TUMORS,
SURCIERY OF JOINTS, SHOCK, ANESTHE-
SIA, AND INFECTIONS.

By JOSEPH C. BLOODGOOD, M.D.

SHOCK.

The most important contribution on the treatment of shock and hem-

orrhage was discussed in Progressive Medicine last year (December,

1907, p. 135); that is, the direct transfusion of blood by an arterio-

venous anastomosis between a normal individual and the patient. The

only danger is that the donor's blood may not be isotonic with that of

the receiver. From the practical experience of Crile and others this

danger is slight. For this reason, in cases of sudden hemorrhage,

threatening death, I believe it is justifiable to perform the direct trans-

fusion after Crile's method without a previous blood test. If there is

time the blood test should be made.

Simon, of Baltimore, recommends the following test : Collect from

the normal individual—the donor—blood in a vial containing a 1 per

cent, solution of sodium citrate in normal salt solution; this is to pre-

vent coagulation. Shake down and wash the corpuscles three or four

times, then make a 5 per cent, emulsion of these corpuscles in normal

saline solution. The blood is best collected in a small test tube in

which you have placed about 4 c.c. of the sodium citrate solution;

after the ear is pricked deeply the lobe is milked until from 0.5 to 1 c.c.

of blood is collected. To shake this solution of blood and sodium

citrate a centrifuge is necessary; the washing should be done three or

four times, pouring off the excess each time and adding new salt solu-

tion. Now a 5 per cent, emulsion of the corpuscles is made with normal

salt solution.

To get the patient's serum collect the 1)1ood from the ear in a very

small glass tube closed at one end, and dilute this 1 to 5 in normal salt

solution; to get the serum from the blood drawn, allow the blood to coag-

ulate in the tube, separate the clot with a platinum needle, shake down

in a centrifuge, and pour off the serum. Now take one part of the cor-

puscles of the donor, one part of the serum of the patient, and one part

of normal salt solution; incubate this for one hour, then shake down

ao-ain in the centrifuge. Tf the solution is tinged red, hemolvsis has
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taken place between the donor's corpuscles and the patient's serum.

According to Crile, in his address on the cancer problem before the last

meeting of the American JMedical Association/ hemolysis between the

donor's corpuscles and the patient's serum will do little harm, but

reversed hemolysis, that is, between the donor's serum and the patient's

corpuscles, strictly contra-indicates transfusion. Therefore, two tests

should be made, and the most important one is just the reverse of the

one cjuotcd from Simon; that is, get the serum of the donor and the cor-

puscles of the patient. As a matter of experience, however, up to the

present time reversed hemolysis is rarely observed, and, according to

Crile, only in inoperable tumors.

I would suggest that surgeons and their hospital assistants immediately

familiarize themselves with the technique of these blood tests, and the

technique of arteriovenous anastomosis between the radial artery of the

tlonor and the basillic vein of the patient. The technique is given by

Crile.^ A set of instruments necessary for transfusion has been placed

on the market.

The subject of surgical shock has been discussed in the December

numbers of Progressive Medicine since 1899, with reference to the

best literature. It is one of the most interesting problems in surgical

physiology. To prevent and treat shock, one must have a conception of

its physiological phenomena. It would be but repetition of what has

already been said in these pages to go over this question again, but from

a recent and somewhat extended personal contact with many physicians

and surgeons throughout the country, I am forced to the opinion that

the majority need post-graduate study on this subject. If the contribu-

tions to shock already made are carefully read, and the principles there

clearly expressed are borne in mind in the daily clinical observation of

shock, I am confident that its prevention will be more frequent, and,

when it does occur, its simpler treatment more efficacious.

The treatment of shock, therefore, depends upon a true conception of

its physiology, on the mastery of the technique of arteriovenous anas-

tomosis, and the blood test. All of these are simple.

The Nature of Shock. The contribution l)y the physiologist, S. J.

Meltzer,'' of New York, which has just appeared, is a very welcome one.

I am sorry I cannot present the views of W. T. Porter, Professor of

Physiology of Harvard University, which he gave in a short summary

before the Clinical Society of Surgery, but Meltzer gives references to

Porter's publication as well as to the more recent literature.

In the beginning, Meltzer distinguishes between physiological shock,

which is practically not progressive, and clinical or surgical shock, which

is progressive but not always fatal. In previous numbers of Progres-

' Journal of the American Medical Association, June 6, 1908, 1, 1887.

^ Annals of Surgery, September, 1907, xlvi, 329.

^ The Archives of Internal Medicine, July 15, 1908, i, 571.
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siVE Medicine I have described physiological shock, which consists of

the temporary suppression of the spinal reflexes after direct injury to the

spinal cord. Meltzer gives some of the earlier clinical pictures of shock

recorded by H. Fisher, Sir Astley Cooper, and John Hunter. These, like

all the clinical contributions from the leaders in the older times of medi-

cine, remain good today. Meltzer considers the essential symptoms of

traumatic shock as one of profound general apathy, reduced sensibility,

extreme motor weakness, great pallor, a very rapid, small pulse, thready

and soft arteries, irregular, gasping respiration, and subnormal tem-

perature. This traumatic shock is characterized by its sudden onset,

the rapid development of the symptoms immediately after the injury,

and, according to Meltzer, should be distinguished from surgical shock,

' which develops in the course of some surgical operations, most frequently

upon the abdomen and the brain.

He then discusses the various theories of shock: Fisher's, founded

upon the classical experiment of Goltz, in which the abdomen of a frog

was struck repeatedly. Fisher looked upon shock as a vasomotor

paralysis, and vasomotor disturbances with a primary cause. All other

symptoms were secondary phenomena, due to the consequent anemia

brought al:>out by the accumulation of blood in the large veins of the

abdomen. Groningen was of the opinion that all the nerve centres

were equally affected, not by paralysis, but by exhaustion due to trau-

matic overstimulation, while Mansell Moullin favored the view that the

centres were inhibited and not exhausted. Crile distinguishes between

shock and collapse, and looks upon shock in the same way as Groningen;

that is, as an exhaustion due to overstimulation; but Crile is of the

opinion that the vasomotor centre is chiefly affected, while Groningen

assumed that all nerve centres were involved. Meltzer sees in Crile's

description between shock and collapse the following distinction: "The

onset is gradual in shock, sudden in collapse; collapse may have its

origin in cardiac, respiratory, or vasomotor insufficiency; shock is a

vasomotor origin only; collapse is amenable to stimulants and stimu-

lation; shock is not; in shock the vasomotor centre is exhausted; in

collapse, if this centre is affected, it is only functionally depressed."

This is also my understanding of Crile's distinction.

Meltzer is not willing to discuss whether a distinction between shock

and collapse can be made at the bedside, although, as he writes, it might

be of practical, vital importance, because in collapse stimulants are indi-

cated, in shock contra-indicated. According to Meltzer the shock

described by Crile fits surgical shock only, and differs from traumatic

shock, which is sudden in its onset; and Meltzer remarks that he does

not think that Crile looks upon the sudden traumatic shock as collapse.

Meltzer could not find in Crile's books any discussion in the apparent

discrepancy.

I cannot speak from physiological experiments, ])ut from my observa-
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turn of traumatic ami surgical shock, which have been carefully made,

I caimot agree with ^leltzer. The description which he has taken from

the older writers are of a special group of traumatic shock. FrequeiUly

it is not sudden in its onset; for example, a patient may receive a crush-

ing injury to the limb and at first not be shocked, but the continuous

afferent impulse of pain from the injured tissues, the pain of transporta-

tion and the loss of blood bring on gradually a condition of shock. The

same is true in surgical shock, although the sudden onset is seldom

observed because a surgeon would never willingly, and is rarely com-

pelled to, inflict at once' a sufficient trauma to bring on sudden shock.

In surgical operations the condition of shock comes on gradually,

because of the repeated trauma, increase in the quantity of anesthetic,

and the longer exposure of tissues to the air. It is my opinion, there-

fore, that, at least clinically, the sudden and gradual onset of shock is

due to differences in the degree of the cause of shock and not of the

pathological physiological process involved.

Boise and Malcolm, although they agree with Crile, interpret some-

what dift'erently. They do not think that surgical shock is due to the

paralysis of the bloodvessels and an exhaustion of the vasomotor centres,

but that shock is the outcome of a high stimulation of the centre and a

strong contraction of the heart and the artery. Meltzer remarks that

these theories are not supported l)y clinical or experimental tests.

Howell's views and conclusions, which I have given, tend to explain

shock as an inhibition of the centres rather than an exhaustion from

overstimulation, and Howell distinguishes vascular and cardiac shock.

Porter and his pupils, from their experimental work, come to conclu-

sions antagonistic to Crile's. They were unable to get a fall of blood

pressure on stimulating an afferent nerve, except a depressor nerve.

Crushing and electric stimulation of the testicles and all afi'erent nerves

for many hours gave a uniform rise in the pressure, yet in these experi-

ments the animals showed signs of shock. Although Porter offers no

theory of his own as to the nature of shock, he is emphatic that the vaso-

motor centre is neither exhausted (Crile's view) nor inhibited (Howell's

view).

I must confess I cannot understand Porter's results. It is quite true,

as demonstrated by Crile's and Howell's experiments, and from what I

have seen clinically from blood-pressure records, that at first all these

afferent stimuli do increase the blood pressure, but later their effect

is less, or the centre does not respond at all. It is just these afferent

stimuli which at first give a rise in blood pressure that later exhaust

the centres and produce shock. But, according to Meltzer, his review of

the experimental work shows that the mystery of shock is not yet solved,

and the o])ject of his paper is to bring forward some new experimental

data which may add some light to this puzzling physiological problem.

Meltzer's work should l)e read in the original. It concerns chiefly the
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effect of abdominal incision and the opening of the peritoneal cavity

on peristalsis, and the sensibility of the abdominal organs. He does not

agree with Lennander in regard to the insensibility of the visceral peri-

toneum. In short, he found in rabbits, in which one can make out peri-

stalsis through the skin of the abdominal wall, that the moment a skin

incision was made or the abdomen opened, peristalsis Veased, to begin

again only after the abdomen was closed. He describes various experi-

ments to explain this muscular paralysis or apathy, and also to explain

the loss of sensibility of the abdominal viscera which may be brought

about by handling and other means. INIeltzer concludes that "on the

basis of these considerations I venture the assumption, which is not new,

that the various injuries which are capable of bringing on shock do so by

favoring the development of the inhibitory side of all the functions of

the body. This predominance of inhibition makes its appearance at

first in those functions which are of less immediate importance to life,

and are, therefore, less insured by safeguards protecting their equilib-

rium. , With increased injury the inhibition spreads also to the more

vital, and, therefore, better protected function of the nervous system.

The early inhibition in the development of shock, of functions of lesser

importance, might even be looked on as being, in a degree, conservative

measures of protection of the other more important functions of animal

life." Meltzer also states that later in shock other influences must

become secondarily active. The insufficient activity of one function

becomes detrimental to the other, and anemia, asphyxia, or even fatigue

or other conditions might become operative during the progress of shock.

This view of Meltzer, it seems to me, agrees with my^ clinical conclu-

sions. At that time I wrote as follows: "At the present time it is im-

possible to define shock, chiefly because its exact physiology has not

been completely worked out. For this reason we must use the term in a

composite sense for a clinical picture which varies in degree and is pro-

duced by various factors, some of which we understand and can demon-

strate; many of which, apparently, we do not understand. Further

experimental physiological work and more exact clinical observations

with instruments of precision may simplify the question and allow us to

classify shock according to the exact factor or factors which produce it

;

we may also be able to define and recognize the different clinical

pictures in relation to different etiological factors."

HEMORRHAGE AND BLOOD DISEASE.

The direct transfusion of blood by arierioveiions anastomosis I men-

tioned in the treatment of shock, and gave references to some of Crile's

publications. Crile has probably had more experience with this than

' Surgical Shock, American Practice of Surgery, Bryant and Buck, i, 463.
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any other surgeon in this country. He has employed it not only for

severe hemorrhages, threatening life, but for chronic recurrent hemor-

rhages. Ottenberg^ gives his experience in the German Hospital,

New York, with transfusions and arterio-anastomosis, in which he em-

ploys a rigid ring, practically along the same principles as Crile's method.

The technique is carefully described and illustrated, with references to

the more recent literature. One will find in this article a very good

description of the different methods, and it brings the subject, histori-

cally, up to a later day than ^^'atts' communication.

-

Morawitz^ gives his experience with those grave anemias in which

apparently the bone marrow and other blood-forming tissues are not

diseased, and in which the anemia is secondary to chronic recurrent

hemorrhages. He employs defibrinated human bhxMJ. From the expe-

rience of Crile and others it seems to me that this has no advantage over

direct transfusion of blood, and is a much more difficult operation, as I

know from my own experience.

Hemophilia. In chronic recurrent hemorrhages, due to the tardy coag-

ulation of the blood, it has been found that the intravenous or subcu-

taneous injections of fresh human or animal serum will increase the

coagulability of the bloofl and check the hemorrhage. For convenience

the antidiphtheritic serum may be employed. Broca,'* in discussing

hemophilia, gives his experience with this serum treatment. One should

use human or horse serum, or the antidiphtheria serum obtained from

a horse. For adults the dose subcutaneously is 20 to 40 c.c, and for

intravenous injection, 10 to 20 c.c; children are given one-half this

dose. When an operation must be performed on a hemophilic or upon

any patient whose coagulation time is increascfl, an injection should be

given twenty-four hours before operation; if the operation must be

performed at once, the patient should receive not only an intravenous

injection, but during the operation the fresh serum should be dropped

into the wound. In the case of hemophilia which I reported last year

in Progressive Medicine, we observed no cessation of the hemorrhage

when fresh human serum was allowed to flow upon the wound, but we

did not use it subcutaneously or intravenously. The facility with which

the antidiphtheritic serum may be obtained should make it obligatory

to try this method in all cases of bleeding, especially in cases of jaundice,

which are not imcommon.
Graves'"' report on the surgical aspects of hcmo])hilia is of interest

chiefly from his two cases, unique in the literature, of ischemic myositis

of the forearm resulting in Volkmann's contracture. The muscle in-

1 Annals of Surgery, 1908, xl\-ii, 486.

2 Johns Hopkins Hospital Bulletin, May, 1900.

3 Centialbl. f. Chir., 1907, xxxiv, 8.59. ' Ibid., xxxv, p. 363.

* British Medical .Journal, March 16, 1907; review Centralbl. f. Chir., 1907, xxxiv,

859.
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volved was the pronator teres, and apparently the hemorrhage in and

about this muscle was the cause of the interstitial myositis. The deformity

differed from that usually in Volkmann's contracture, in that pronation

was the chief feature, with little or no involvement of the wrist or fingers.

Purpura. The report of Brandweiner^ is of interest in surgery of the

extremity, because the little spots of purpura annularis teleangiectodes-

appear chiefly in the skin of the extremity. At first they are ring- or

stripe-shaped, do not disappear under pressure, have a pale-brown

centre with a ring of bluish or dark red. The spots appear without

symptoms and disappear spontaneously after months. Histologically

there is ectasia of the capillaries of the skin, and very little hemorrhage;

there is also some perivascular round-cell infiltration and some new con-

nective tissue. He looks upon the disease as a trophic disturbance of

the vas motor system. It would be interesting to know whether these

little purpuretic spots have any relation to arteriosclerosis or Raynaud's

disease, and whether they could be looked upon as w^arning signs for

preventive treatment. Pasini^ describes purpuretic spots on the fore-

arm and elbow chiefly in female patients over sixty-five years, which

come and go spontaneously. He looks upon them as senile changes in

the skin, and they are found only in those patients in which histological

examination shows other degenerative atrophic changes in the skin.

I mention these purpuretic spots on the extremities chiefly with the

hope that it will stimulate further observation of their occurrence, that

we may better understand their meaning, and whether they should be

looked upon in old people as a sign of arterial disease, which may later

lead to gangrene or apoplexy. De Schweinitz, of Philadelphia, has

described retinal heVnorrhages, which he looks upon, in eklerly people,

as a warning of future apoplexy.

Salt Solution Infusion. In view of the increasing employment of salt

solution per rectum, subcutaneously and intravenously, any warning

as to its injurious efl'ects should receive careful attention. Rossle,^ in

his autopsy work, was struck by the condition of the heart in patients

who had received subcutaneously or intravenously large quantities of

salt solution. He speaks of it as the infusion heart. The chief change

was a cloudy swelling of the heart muscle; the heart, as a rule, is moist,

flabby, and somewhat friable; the blood thin, and the coagula very thin

and yellow. No other changes were found in other organs, except

there was a good deal of fluid in the lumen of the intestines. He states

that in certain lesions of the kidney 'and the heart in which they have

almost reached the limit of their function, salt solution produces an

injury of the capillaries ami does more harm than good. I am of the

opinion thajt this observation should stimulate a more careful investiga-

tion. In a very large experience with the employment of salt solution

' Centraibl. f. Chir., 1907, xxxiv, !)12. Ibid, 91:}.

IbkuigOS, XXXV, (541.
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ill various ways I have had no similar examples, hut 1 have always used

the method cautiously. Of course, clinical observations may frequendy

give incorrect conclusions, and to setde this question we need experi-

mental work.

ANESTHESIA.

During the last year, in my experience with anesthesia and thoughts

on this subject, T have become more and more convinced of the impor-

tance of recognizing and developing the psychical element as well as the

details of the mechanical part of the technique of its administration.

In the early literature on local anesthesia the term "moral anesthesia"

was employed by many with large experience in this method. By this

term they meant the psychic influences on the conscious patient. Crile,

in a recent paper on the treatment of exophthalmic goitre, has brought

out, in a very lucid way, what I wish to illustrate. He is of the opinion

that some of the deaths in the extreme grades of Graves' disease are the

effects of fear, and other mental excitations, on the secretion of the

thyroid, which is already overabundant, and, perhaps, pathological.

He claims that these fears and excitations can be eliminated, the dangers

of anesthesia and operation reduced, and the mortality lessened. His

method is somewhat as follows: The patient, on admission to the hos-

pital, is told that she will get well if she will submit to the proper treat-

ment, and that perhaps an operation may not be necessary, but she

must o-ive her consent to an operation should it become necessary at any

time. The patient is then placed in bed at absolute rest, and the usual

method of treatment for exophthalmic goitre employed. In addition,

the special anesthetist visits the patient daily, places a cone over her f ce

which contains some volatile oil; she is told this is part of the treatment;

each day she is told that she is better, and perhaps an operati-.n may

not be necessary. On the day decided on for operation the patient is

told that she is doing so well with the inhalation treatment that it is

proposed to make it a litde stronger. Without her knowledge ether is

sui)stituted, she is anesthetized, taken to the operating room and lobec-

tomy performed. Crile claims to have reduced the mortality and post-

operative thyroid intoxication in this class of cases. Perhaps some

readers of this and of Crile's article may be skeptical. It will probably

require a larger experience to demonstrate that it actually does rt^duce

the mortality. My experience, however, entirely agrees with that of

Crile. It agrees with all the recent literature on the psychic phenomena

of both mental diseases and diseases outside the nervous system.

How much the recognition and treatment of the psychic aspects of

surgical diseases will influence mortality 1 am not prepared to say, but

there is no question, from my experience, that when the surgeon acquires

(his art it will reduce tremendously the pre- and postoperative dis-
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comforts of his patients and relieve him of an amount of wear and tear

which, I am inclined to think, in the futurewill be shown in the youth-

fulness of such surgeons when they have reached an age which in the

past has been considered the limit of their usefulness.

The development of this thought, of the psychic element in anesthesia,

can be carried throughout the entire field of surgery. Apprehension and

fear characterize a large number of patients who are told that they

have to be operated on. There is no question that the actual mortality

and postoperative discomfort at the present time q,re too small to justify

this attitude toward surgery. If patients could be educated to be as

pleased when they are told that a surgical operation is necessary, as they

are when they are given a tonic, Utopia would be reached.

It is necessary for the general practitioner to co5perate with the sur-

geon in changing the mental attitude of the public toward surgical

intervention.

Speaking specifically again of anesthesia, in the past few years I have

attempted to cultivate the art of suggesting to the patient that an opera-

tion is necessary, or may be necessary in such an optimistic and happy

manner as to relieve him of the mental anxieties as much as possible. I

have attempted to create in the hospital an atmosphere and an environ-

ment for the patient that will be most favorable to carry on the continuity

of this good impression. In the majority of patients I find that it is

best to operate upon them as early as possible in the morning, selecting

the more nervous patients, if possible, first. In the preparation for

operations cathartics are not given on the day preceding the operation,

but on the day before this. The day before operation, especially in

abdominal cases, nothing is given by mouth except white of egg and

water. It is carefully explained to the patient that all these preparations

make everything easier and more comfortable for them. The enema

is given the night before, instead of the morning of the operation. If

possible, the patients are brought directly into the operating room, the

field of operation prepared on the operating table, and they are placed in

the proper position for the operation before anesthesia is given. It is

carefully explained to the patient that this is done to reduce the duration

and quantity of the anesthetic; that this reduces even the slight dangers

of the operation, and as a rule prevents postoperative discomfort and

nausea. Almost every patient comes to operation carefully prepared

by his friends with the knowledge that he will be fearfully and wonder-

fully seasick after ether, and I am convinced that many of the postoper-

ative complications are psychic, suggested by the past experience in

surgery when ether was badly given and everything w^as done to suggest

to the patient that he had an ordeal to go through. There is no

doubt that the preparation of the patient before the anesthetic is begun

reduces the time and the quantity of the anesthetic. Harvey Gushing^

' Surgery, Gynecology, and Obstetrics, March, 1908, vi, 227.
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in his recent splendid article on the techniqne of craniotomy emphasizes

this point.

I am convinced that since I have attempted these modifications the

patients have had less aiLxiety before operation, the anesthesia has been

more quiet, and postoperative nausea and vomiting greatly decreased

In looking over the literature of anesthesia, and finding such a diversity

of views during its development as to the proper anesthetic and appa-

ratus, one cannot but become convinced that the better results in the

hands of an enthusiast with his new method may be largely due to

psychic influences; the suggestion to any patient that this is a new

method, better than any yet employed, is of itself a good influence

which bears fruit. Frequently, in my own experience, when patients

who had taken ether before, said: "Please don't give me ether; it made
me so terribly ill after the last operation;" and when I replied: "Don't

bother about that, we give ether by an entirely new method and patients

very rarely suffer from postoperative nausea or vomiting," as a rule it

has had the desired effect both as to relieving the immediate anxiety

and in the postoperative course. There is, of course, no question that

we do give ether better, and less of it, now, and this explains some of the

better results, but not all. I am convinced that the psychic element

of anesthesia is an important one to consider.

As an illustration, of which there are many others, Williams divides

the vomiting of pregnancy into two types: one, psychic, cured by sug-

gestion; the other, toxic, which can only be relieved by emptying the

uterus. Surgeons and physicians must not carry the psychic treatment

of their patients to an extreme degree; it must not become a fad, because

this will certainly lead to a harmful reaction. But this question is one

for every thoughtful physician and surgeon to consider, and I am espe-

cially anxious to do my part in stimulating the thought of its employ-

ment when surgery and anesthesia become necessary.

Scopolamine-morphine Narcosis. The consensus of opinion in recent

literature favors the employment of this hypodermic method only as a

preliminary to ether or chloroform. Hotz^ 'gives his experience with

1500 cases. The evening before operation the patient is given veronal;

one hour before operation an injection of scopolamine and morphine, a

moderate dose: scopolamine, O.OOOG gm. (gr. tftt) for the male and

0.0004 gm. (gr. yiu) for the female; morphine, 0.01 gm. (gr. ^) for the

male and 0.005gm. (gr. -^) for the female. After this the quantity of ether

or chloroform required is very small. Fifteen hundred cases, however, are

not enough for definite conclusions as to postoperative complications.

He claims they are less. It is a good adjunct, then, apparently for

ether or chloroform. It is difficult, however, in an active clinic to know
for all cases when the hour before the operation will be, but it seems to

' Centralbl. f. Chir., 1908, xxxv, 731.
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me that it is justifiable to try it as an adjunct only. It can also be

employed before local anesthesia. It is contra-indicated in exophthalmic

goitre and in delirium tremens. It should be employed in tetanus.

Zeller* practically comes to the same conclusions from an experience

of 182 cases. Durand' finds it very satisfactory for children. Hirsch^

is of the opinion that in operations upon the mouth and pharynx the

long postoperative sleep is a disadvantage.

General Anesthesia per Rectum. I have witnessed this method of nar-

cosis by my colleagues in Boston and New York, at meetings of the

Clinical Society of Surgery. There is very litde recent literature on this

subject. The first foreign reference that I have seen is reviewed in the

CentralblaU f.
Chirurgie, 1907, vol. xxxiv, p. 152. The contribution is

by Vidal, a French surgeon. The principles of the method are as fol-

lows : The alimentary tract must be cleaned first by a cathartic and then

by an enema of 2 liters of fluid containing 2 gm. (gr. 30) of carbonate

of soda. The latter is employed to clear the mucous membrane of fat.

Half an hour before the anesthesia morphine is given hypodermically,

the patient is placed in the middle Trendelenburg position, and a rectal

tube introduced. The ether forced by bellows into the tube should

pass through an empty flask which rests in a hot-water bath at 39° C,

so that the ether vapor is warm. According to Vidal this method is

indicated when respiratory complications are threatened. I mention

this method because, perhaps, in the development of surgery of the

chest it may find larger application, and the mouth can be used entirely

for the maintenance of overpressure in the lungs.

That the extreme cyanosis is not necessarily due to any obstruction

in the respiratory tract, but to an overdose of the anesthetic, was dem-

onstrated in one of the cases I witnessed. The complication appeared

as critical as any I have ever observed in narcosis by ether in the ordi-

nary method. In many operations upon the head and neck it would be

very convenient to get rid of the anesthetic paraphernalia in that region,

but up to the present time the technique and art of rectal anesthesia

have not been sufficiently developed to justify substitution.

Local Anesthesia. There is very little recent literature on this sub-

ject, but apparently it still ranks with general narcosis, and is the method

always to select if the operation can be properly and painlessly per-

formed. Roith,* in an excellent paper on the indication of the various

methods of anesthesia, practically comes to the same conclusions that have

been discussed in the previous numbers of Progressive Medicine. He

advises novocaine and suprarenal tablets in salt solution. The majority

of patients are given previously morphine, or morphine and scopolamine,

and very nervous patients veronal some hours before the operation.

Unless one can infiltrate beyond inflamed tissue, he should not attempt

> Centralbl. f. Chir., 1908, xxxv, 689. = Ibid., 380.

3 Ibid * Beitrage z. kliii. ('lur., 1908, Ivii, 240.
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operation on inflammatory lesions under local anesthesia. Schleich^

still recommends cocaine and alypin, the formulae for which 1 gave last

year.^

Colmers^ gives a new application for local anesthesia to demonstrate

in accident cases whether the patient is a malingerer or not. If the

local pain complained of in the region of the skin or muscles is relieved

by infiltration of cocaine, he looks upon this as evidence that the patient

is really suffering. However, he gives no examples of negative obser-

vation.

It is to be remembered that in local anesthesia there may be a toxic

effect from any of the drugs employed, and in my experience this danger

is better avoided by the employment of weak solutions, but I would

urgently advise always to be prepared for syncope in local anesthesia, and

always operate, if possible, in a reclining position. If not, be prepared

to place the patient in this position rapidly. Now and then the syncope

may be psychical. In a recent operation on a small dental cyst on the

upper jaw of a girl, aged twenty years, I said to her before the operation:

"It is very important for you to keep quiet and keep the mouth open

until the operation is over; if you do this it will be painless and take

but a few minutes." She was apparently courageous, not nervous,

and had a good color. The operation took about teii minutes; it was

apparently painless. At its completion I said: "Now, it is all over."

The patient immediately relaxed and fainted. She told me afterward

that when I said that to her she ceased her mental effort and immetli-

ately lost consciousness. This syncope, how^ever, is not always psychic,*

and in old, feeble patients, and individuals with weak hearts it must

be constantly borne in mind. I have previously reported in Progres-

sive Medicine a sudden death, on the table, of a patient with a very

weak heart during an operation for hernia under local anesthesia. In

a recent experience with an old male, aged seventy-five years, suffering

with a chronic fistula in ano and hemorrhoids with prolapse, I excised

the fistula under cocaine infiltration, a very weak solution; it was not

a painless operation; on reaching the bed in his room he had a very

serious syncope; fortunately I had anticipated it and had sent the anes-

thetist with him. I^ater, I excised the lower end of the rectum under

ether narcosis; the patient was very much less upset, and there was no

syncope after this general anesthesia. This experience will be found

recorded in the literature, and one must remember that in local anes-

thesia the depressants to be considered are psychic, physical pain, and

the toxic effects of the local anesthetic used. In strong individuals

these are insignificant, but in weak and nervous patients they must be

considered; and if the operation is of such a nature that it would be

' Centralbl. f. Chir., 1908, xxxv, 365.

^Progressive Medicine, December, 1907, 140.

^ Centralbl. f. Chir., 1908, xxxv, 2.5.
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difficult to perform it without these factors beint); present to a consider-

able degree, general anesthesia is not only safer, but more humane.

As I have stated under General Anesthesia, as our experience increases

in the ether-drop method, accompanied by the adjuncts of morphine and

atropine, psychic or mental suggestive influences, and in some cases a

hypnotic, like veronal, the night before the operation, we find that the

dangers of general anesthesia are at least no greater, and in some instances

perhaps less, than local anesthesia. Due to these facts, and although

surgeons are more familiar with local anesthesia, I believe its field of

employment is getting rather narrower than wider, but it retains its

distinct place.

Experience is also demonstrating that postoperative pneumonia is

more frequently prevented by looser abdominal dressings, sitting the

patients up immediately after operation and getting them out of bed

quicker than by the substitution of local for general anesthesia. Even

when local anesthesia is employed in laparotomy in debilitated patients,

the same precautions should be taken as after general anesthesia. In

a very recent observation at an exploratory laparotomy in a debili-

tated and anemic patient with symptoms of obstruction at the cardiac

orifice of the stomach I made three abdominal incisions under cocaine,

let out the fluid, found a diffuse carcinoma of the stomach, closed the

wound with layers of catgut, sat the patient up immediately in bed, and

allowed him to get up and walk after forty-eight hours. This is by no

means very new, but a sufficient number of my colleagues have demon-

strated the importance of such a procedure to prevent lung complica-

tions. It is another evidence that the older after-treatment, with abso-

lute rest in bed, flat on the back, for the healing of a laparotomy wounrl,

is incorrect. I mention this here to demonstrate that the enthusiastic

reception and ready adoption of local anesthesia was due to the fault in

the art and technique of general anesthesia and postoperative treatment.

Spinal Anesthesia. Lindenstein^ reports on 500 cases from Goschel's

Clinic in Niirnberg. On the whole they are satisfied, but they will not

increase the indications in males, and shall in the future decrease them

in the female. In spite of their own conclusions, a comparison of their

table with 500 ether-drop narcoses or local anesthesias for the operative

interventions, in which they employed lumbar anesthesia, would be very

unfavorable to the latter. Cocaine was never employed. Stovaine,

after the first 50 cases, was replaced by novocaine, with a few cases of

tropacocaine. In their last 100 cases there were 4 failures, 2 collapses,

6 vomitings during anesthesia, and, after operation, 23 suftered from

headache and 10 from vomiting. I do not think an American surgeon

would be satisfied with such a record, unless general anesthesia was

distinctly contra-indicated.

The experimental work of Kronig and Gauss- confirms a similar

' Beitriise /.. kiln. C;liir., 1908, hi, (iOl. ^ CentralM. I'. Cliir., 1008, xxxv, 7.
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work by Barker/ to wliicli they give no reference. They eonchide that

stovaine is the better drug because its sohitions are more nearly equiv-

alent to the specific gravity of" the spinal fluid. This is entirely oppo-

site to the clinical experience of Lindenstein.^

Chaput/ in a very limited experience, has employed it for operations

upon the chest, breasts, and head, with, according to his view, very

satisfactory results. He gives one hour before operation an injection

of scopolamine. He employs a solution of stovaine and cocaine, 3 to 1

.

Ten to 15 c.c. of the spinal fluid are withdrawn, and 8 c.c. of the anes-

thetic introduced 4 c.c. at a time. Suggestion is employed. He claims

that the anesthesia reaches the face in fifteen minutes and remains good

for one-half hour. If there is syncope he places the patient in the Tren-

delenburg position. ]Most authorities look upon this as dangerous.

Of course there must be pioneers in every field, but it seems to me that

if this is considered better than general anesthesia, the method employed

in this clinic needs improvement.

Careful observations of the urine after lumbar anesthesia have been

made. Czermak^ found in a series of 60 cases in which the urine was

normal before operation 35 per cent, of abnormal urine, chiefly albumin,

and a few cases of casts and blood cells, but not a single instance that

could be looked upon as nephritis of a graver form. If the urine be

carefully examined after any form of anesthesia, I am inclined to think

from my own experience that this temporary albuminuria, with or

without cells and casts, is present in a number of cases, and I do not

look upon this as any contra-indication of the method. If is important,

however, to remember that it does occur.

I shall not discuss the other literature of the year on this subject.

The reading of the experience of eight or ten surgeons, with from 100

to 400 cases each, impresses me that if they were familiar with the

results of good ether anesthesia by the drop method, or local anesthesia

in suitable cases, they would restrict the use of lumbar anesthesia. In

fact I would strongly advise against its employment in this country.

Complications during Anesthesia. This subject has been considered from

time to time in Progressive Medicine, and experience has demonstrated

that these complications are best avoided by preventive treatment; but

now and then, in spite of every precaution, a complication does arise

which is usually fatal unless we have means at hand for immediate

action. The most serious complication is heart-collapse, which is

observed usually in chloroform narcosis, but is not impossible when

cocaine is employed either subcutaneously or in lumbar puncture.

This collapse, as a rule, takes place in patients debilitated by disease,

' British Medical .Journal, March 20, 1907.

== Loo. cit. ^ Ibid., p. S.

<Centrall)l. f. Cliir., 190S, xxxv, 191
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or who are suffering from some chronic heart lesion, especially myocar-

ditis.

Careful examination of patients before operation generally prepares

the surgeon, and this heart collapse may be prevented by the use of

ether. Nevertheless, any contribution as to the best method of treat-

ment is welcome. Kothe^ reports his experience with two critical

examples of collapse of the heart after lumbar puncture with cocaine

for anesthetic purposes. Every ordinary means failed until adrenalin

was injected intravenously. He gives Heinz^ credit for demonstrating

the analeptic action of adrenal extracts. I have discussed this method

previously in Progressive Medicine, and I agree with Kothe that up

to the present time it is our best available means of resuscitation. I

prefer, however, to employ Crile's method in which 10 to 15 drops of

the adrenalin solution are injected with the hypodermic syringe directly

into the rubber tube which is carrying the salt solution for intravenous

infusion already started. Kothe remarks that at the recent meeting

of the German Surgical Congress it was concluded that massage of the

collapsed heart through direct operative oxposure has not proved suffi-

ciently efficacious to justify this severe measure. At the present time I

should advise the employment of adrenalin in salt solution intravenously.

One should be cautious in its employment and remember that its effect

is only temporary; it should not be repeated.

That massage of the heart should be attempted, especially when the

collapse takes place during a laparotomy, is demonstrated in the case

reported by Depage.^ Here during a laparotomy for gallstones, under

chloroform, heart collapse took place; all ordinary means failed. It is

not stated whether adrenalin was employed. The surgeon then grasped

the heart through the diaphragm, using the abdominal wound for his

portal of access. There was immediate response, and the operation

could be completed; the patient recovered.

The experimental work on animals, which has demonstrated the toxic

effect of repeated doses of adrenalin, especially marked arteriosclerosis,

cannot be used as an argument against the employment of a few

drops of this drug for the purpose of resuscitation from heart collapse,

and I find nothing in the two most recent communications by Water-

mann^ and Shirokogoroff^ to contradict this statement. Repeated in-

travenous injections of adrenalin are apparently distinctly contra-indi-

cated. It is of practical interest to note that these animal experiments

demonstrate that the dangers are absent if adrenalin is employed sub-

cutaneously or in the peritoneal cavity. We have, therefore, no evidence

against its use in local anesthesia. I find no experimental investigation

> Centralbl. f. Chir., 1907, xxxiv, 970.

^ Experimental Pathology and Pharmacology, 1908.

3 Centralbl. f. Chir., 1908, xxxv, 390. " Ibid., p. 640.

* Ibid., p. 482.
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as to the general effect of adrenalin when injected into the lumbar sac.

At the present time it is employed in conjunction with the anesthetic

in lumbar anesthesia. We must remember, however, that adrenalin is

a drug to employ with great caution.

WOUNDS AND WOUND TREATMENT.

• It is important, in the treatment of wounds and their complications,

to have a correct conception of the inflammatory process. I have

found for my own benefit that Adami's little book is one of the most

satisfactory among recent publications.^ Adami calls it an introduction

to the study of pathology. It is a small volume of about 230 pages,

carefully indexed, and with references to the most important literature.

I would recommend this book to every practitioner, because I am sure

that in its careful perusal one will glean many ideas of practical

importance.

It has recjuired years to impress the profession that in order to treat

disease with the best results one must have a clear mental picture of its

pathology and an experience of what Nature can and does accomplish

unaided. The better a physician is equipped with this knowledge

the more will he assume the attitude of observation and non-interference,

and the better will he be able to interfere successfully when action is

indicated.

In the history of military surgery, in the so-called first aid to the

injured, the principle of observation and non-interference has been

firmly established after a long and bitter experience. Ambrose Pare

was one of the first to formulate the principle of, and advocate, non-

interference. Pare after a great battle, in which the number of wounded

was too great to be looked after by the surgeons, found to his surprise

that those who had received no treatment were more comfortable; their

w^ounds healed quicker and better, and there was less mortality.

Lister, in the early days of his antiseptic treatment of compountl

fractures, from which he formulated the principles of his treatment of

wounds, interfered very little. Nothing was done to the wound com-

municating with the fractured bone, except swabbing wuth pure carbolic

acid and allowing the wound to become plugged with a clot of the

changed acid and blood. Lister was the first to ol)serve healing under

blood clot, and this was due to his attitude of observation and non-

interference.

From Lister's startling results surgeons, in their confidence in anti-

sepsis, interfered more and more in compound fractures, and their

results, due chiefly, of course, to faulty technique, were not as good as

' Inflammation, Macmillan iN: Co., New York, 1907.
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those of the father of modern surgery. In spite of the fact that with the

present-day technique one can interfere, if necessary, in a compound

fracture, experience has demonstrated that in the majority of cases the

wound-healing is just as satisfactory if practically nothing is done,

except external disinfection.

Adami's entire description of the inflammatory process is an argu-

ment based upon his own experience and that of others, experimental

and clinical. This argument favors the conclusion that all the evidence

points to the fact that inflammation is in itself a curative process, and

that if its activities are confined within certain limits it is best to leave

it to itself.

These activities may be faulty in two directions. They may be insuflS-

cient or excessive. The art, therefore, in the treatment of inflam-

matory processes, consists in the recognition of the extent of these acdve

processes. If they are insufficient, means should l)e employed to^in-

crease them; this is the principle of Bier's hyperemia. If they are

excessive, means should be employed to control them. In this latter

instance, operative interference may be indicated.

Applied to practice, the results of the experimental investigation.? on

the inflammatory process can be of the utmost value. Here we have a

concrete demonstration of the practical importance of experimental

investigation for surgery.

The surgeon, therefore, to keep himself abreast of the times, must not

be content with his clinical work only, but must read and study the

results of experimental investigations which are of practical value in his

daily work.

In the literature on the treatment of wounds, accidental and operative,

we can observe the influence of this experimental investigation on the

nature of the inflammatory process. INIethods have become simpler,

tissues are handled with greater care, are not ligated en masse, nor

insulted with gauze tamponing unless distinctly indicated; irritating anti-

septic solutions are not employed, except when absolutely necessary;

drainage is resorted to less frequently and when indicated is arranged

for on more scientific principles; the rule of absolute rest has been found

unnecessary, except when specially indicated.

Increased circulation is one of the most important factors in the

inflammatory process. Rest, on the whole, decreases the circulation;

activity increases it. For this reason, if the inflammatory process is

excessive, rest is indicated; otherwise, not; If the activity of inflam-

mation is insufficient, means must be employed to increase it. Use of

the injured part is one of the simplest means at hand. With this cor-

rect conception and with the power to recognize the condition of the

inflammatory process, one is equipped for the best treatment.

The treatment of wounds is based, first, upon our knowledge of

bacteriology, and, second, upon our conception of the inflammatory
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process. In the wounds which a surgeon makes, the endeavor is to pre-

vent the entrance of bacteria and to so handle the divided tissues that

the inflammatory process will be sufficient for proper healing. In

accidental wounds we have to bear in mind the possibility of their

infection, which is a very variable matter, both in the number and the

virulence of the organisms. In closed wounds which have healed per

primam there is very little further treatment. The surgeon, however,

must know when such wounds have healed sufficiently solid to allow

the divided tissue to return to its former function. I will return to this

point. In open wounds there is, first, the problem of drainage, and,

second, the treatment of the granulation tissue which rapidly forms.

The next problem is the treatment of old wounds. Here we have

sinuses, fistulse, or ulcers, but, as a matter of fact, it is always granulation

tissue.

Operative Technique. This technique is pretty well established. At

the present time the majority of surgeons properly trained do not fear

tliat their closed wounds will not heal per primam. To accomplish

such results there must be eternal vigilance in every detail. Webster,^

in an editorial, emphasizes the importance of the absolute supervision

of every detail. He states what is quite true, that although technique is

simple in theory it is elaborate in its practical detail.

Recent literature concerns itself chiefly with the sterilization of the

hands, which will be so thorough that gloves wifl become superfluous,

with the substitution of gloves by some protective substance with'

which the hands are covered. The only objection to gloves is their

expense. It is my opinion that there is no simpler or better method

than gloves, and I doubt if, on the whole, there is any difference in the

cost. Nevertheless these investigations have their value because they

may be applied to the cleansing and disinfection of the skin in the field

of operation, for which, up to the present time, a protection like that

of the rubber glove to the hand has not been satisfactorily provided.

Meissner^ has made extensive studies with alcohol alone, with the

conclusion that for practical purposes it is good enough, and that the

cheaper wood alcohol (methylated spirits) is just as efficacious. The

disinfection of the hands and the skin with alcohol is a very simple way,

and can be easily combined with scrubbing with hot water and soap and

bichloride. The majority of surgeons depend upon this alone and get

good results. I would advise no one to depend upon alcohol only, but

it should always be part of the technique of skin cleansing.

Lenzmann^ ol)jects to gloves on account of their expense and clumsi-

ness. If the method recommended by him gives the results he claims,

I should look upon it as a distinct advance for cleansing of the hands and

* Surgerj^, Gynecology, and Obstetrics, 1908, vi, 200.

2 Beitrage z. klin. Chir., 190S, li, 191.

3 Centralbl. f. Chir., 1908, xxxv, 89.
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the skin in the field of operation. I shall give it a trial, but not as a

substitute for gloves.

The greatest difficulty in disinfecting the hands is the presence of

bacteria in the hair follicles and glands of the skin. Lenzmann has

claimed that his specially prepared soap reaches and fills these skin

follicles. He has demonstrated this by mixing fuchsin with the soap

and making sections of the skin. The method is as follows: The skin

is shaved and washed with ordinary hot water and dried with sterile

gauze; then the field of operation is covered with this special soap and

left on for two hours or more, when it is washed off and the skin covered

with a moist bichloride dressing. Before operation the skin is again

cleaned by the same method that he employs for the hands.

The hands are washed in a soda mixture and then cleansed with the

special soap, which consists of 5 parts of formalin, 15 parts of benzine,

and 80 parts of the soap called dermosapol. This soap contains a

mixture of cod-liver oil (50 per cent.), fat, lanolin, glycerin, balsam

of Peru, and ethereal oils. He claims that there is no irritation to the

hands or the skin.

The soap poultice is nothing new; it has been used years ago; it was

part of the technique in the early days of Dr. Halsted's clinic; it has

been found unnecessary, except in special cases.

This cleansing of the skin the night before and the poultice during the

night, and a second cleansing on the table should only be done if neces-

sary. There is no question that it is uncomfortable and adds to the

ordeal before the operation. The consensus of opinion of all surgeons

agrees on cleansing the field of operation just before the operation.

Grasmann,^ from his experiments, recommends the iodine-benzine

method of Heusner. Von Brunn^ concludes that there is no method

which will completely sterilize the skin of the hand or of the field of

operation. He is of the opinion that benzine in the iodine-benzine

method of Heusner may irritate the skin. Meissner^ gives his opinion

in regard to chirosoter as a substitute for rubber gloves. It does not

appear to me that it has any advantage.

The review of this recent literature, combined with my own experi-

ence, forces me to repeat the statement frequently made before in these

pages, that our present methods of technique in surgery are sufficiently

good, but success depends on careful attention to every detail. Surgeons

in the first place must keep their hands in good condition, avoiding

all abrasions. The slightest cut should be immediately protected until

healed; pimples on the forearms should be disinfected with carbolic and

protected with collodion; unless absolutely essential for the good of

the patient, surgeons should never handle infected tissues except with

gloves; they should learn to make dressings with instruments, so that

1 Centralbl. f. Chir., 1908, xxxv, 99. - Beitriige z. klin. Cliir., 1907, liv, 630.

' Ibid., 699.
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their hands do not come in contact with wounds; in operations, after

the hands are cleansed, they should be protected with gloves; the sterile

gown should have long sleeves; the mouth should be protected with

gauze; a cap covering the hair should be worn. It is the consensus of

opinion that a surgeon should be clean shaven; if he prefer to wear a

beard he should protect it with gauze during the operation. In cleansing

the skin, scriibl)ing with soap and water for at least five minutes is the

most important point in technique. This should be followed at least

by ether, alcohol, and bichloride. In my own experience, and from

what I have observed in the majority of clinics in this country, closed

clean wounds heal without suppuration. The test of the technique is

the fearless use of silk as a suture or ligature.

The Treatment of Closed Wounds. Here, again, a conception of the

inflammatory process and the natural healing of different tissues is a

great aid to the surgeon. The irritation in a closed clean wound must

be looked upon as minimal. Therefore, the inflammatory reaction may
be insufficient; absolute rest will not increase it. Therefore, surgeons

may err on the side of keeping their closed wounds at rest too long.

Slight motion will increase the inflammatory reaction and theoretically

healing. Absolute rest, as a general rule, is not good for the patient.

If a healthy man or woman is put to bed at absolute rest for a niiml)er of

days the circulation will not be as good and all the functions of the l)ody

will be somewhat deleteriously affectefl. We have learned from prac-

tical experience that it is unnecessary to keep patients with laparotomy

wounds in bed three weeks; five to seven days is sufficient; we find the

wound just as strong, and the patients are in very much better general

condition. This is also true in fractures; if the fragments can be kept

in position with the patient up and al)out, this is best for healing the

wound. Years ago Billroth called attention to the fact that in fractures

of the clavicle, where it is impossible to get absolute rest and no motion,

bony union was most quickly accomplished.

This year I shall not go into detail in regard to all the evidence in

favor of allowing patients to move about in bed, to sit up, and to get up

earlier than heretofore; but I wish to call attention to the fact that this

slight motion is theoretically good for the healing process, and, from

practical clinical observation, wounds heal just as well and the patient's

condition is greatly benefited. Postoperative pneumonia and phlebitis

are less frequent, as based upon accurate statistical studies; abtlominal

distention and constipation are also less frequent.

This treatment must V)e moflified in drained wounds. Drainage it.self

is an irritant and sufficient for the healing process. In suppurated and

infected wounds the inflammatory reaction is excessive, and as a rule

they do better under rest.

Accidental Wounds. There is nothing new in the treatment of these

wountls. All of thcin must be looked upon as infected. In every acci-
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dental wound the first thought should be, Is there any possibility of
' tetanus? In this event the- antitoxin should be given at once. This
statement has been given widespread publicity in the medical and lay

press, but apparently not sufficiently so. In the last week I have seen

a case of tetanus following a punctured wound of the foot from a rusty

nail in a cow stable. In every case of this kind the patient should at

once receive the antitoxin. From experience we know that the majority

of clean-cut accidental wounds will heal if cleansed and closed. Expe-
rience only teaches the surgeon when such wounds should be left open.

Decision in regard to this is based upon the instrument that produced

the wound, the possibility of soiling after the wound was made, the

period of time from the infliction of the wound to the first dressing, and
the extent of contusion and laceration. The recognition of these ele-

ments and the decision as to how to act is the art of surgery. Science

teaches us that the tissues will take care of the bacteria in the majority

of accidental wounds. Any disinfection after an accidental wound will

not prevent blood infection, but in the majority of cases this is insignifi-

cant. If a surgeon injures his hands with a knife, needle, or any instru-

ment while operating upon an infected case, he should immediately

place an Esmarch around the arm and then lower down above the

wound, open the wound, allow it to bleed, disinfect it with pure carbolic,

and leave it open. From experimental investigation on animals this

should protect the surgeon in the majority of cases. It is all that can be

done until we get a polp^alent antitoxin.

Recently a colleague of mine pricked his finger during an operation

on a streptococcus case; he did nothing for his wound; there were

practically no local symptoms, but in forty-eight hours signs of phlebitis

of the arm and involvement of the axillary glands, and general infection

developed, from which he did not recover.

The Treatment of Infected Wounds. There are all grades of infection.

In the majority of cases surgeons can control and overcome the local

infection by various operative and non-operative measures. Seen early,

before general infection has taken place, surgeons can, in the majoritv

of cases, accomplish a cure l)y the proper treatment of the local infection.

In early cases Bier's hyperemia and rest may be sufficient; with this,

in some cases, small incisions may be enough, but in severe cases

the essence of treatment is wide incision, and, if possible, excision of the

infected tissue. If in doubt, err on the radical side. When it is neces-

sary to remove infected glands in the axilla, neck, or groin, do not close

the wound. Burkhardt^ gives a very interesting article on the action of

pure oxygen on wounds and infections, but it does not impress me as

having any advantage over simpler and more accessible means. Asbeck^

recommends dressings dried by heat. I can find nothing to commend

' Deut. Zeitschr. f. Chir., 1908, xciii, 181.

^ Centralbl. f. Chir., 1907, xxxiv, 155.
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this treatment. I^ennander reviews the employment of pure carbolic

acid—a treatment previously discussed in these pages. I look upon this

drug as our most important agent for disinfection, and it should always

be used in a concentrated form, followed by alcohol, and credit should

be given to Lister, and not to more recent authorities who recently rein-

troduced his methods.

In the treatment of an infected wound we must bear in mind that,

first, the patient must be saved from general infection, and, second, we
must attempt to prevent as far as possible destruction of tissue in the

locality of the infection. To save the patient from general infection

it may be necessary in some instances to sacrifice the local part, for

example, by amputation. Nevertheless, experience has demonstrated

that if infections are seen early a cure can be accomplished without loss

of limb and with preservation of function of the part infected. Heile^

gives a very interesting and scientific contribution on new ways to

increase and accelerate the natural healing processes of the body in

morbid conditions. For the local inflammatory process he recommends
I^ier's hyperemia; the x-rays for increasing the general resistance; tuber-

culin in tuberculous patients, and nucleic acid in pyogenic infection,

^likulicz had previously demonstrated that the resistance of the peri-

toneal cavity to infection can be increased by the injection of some
nuclein twenty-four to forty-eight hours before operation. Apparently

there is no dovibt as to the value of tuberculin in all cases of tuberculosis,

but in other infections methods to increase general resistance are not

yet firmly established, notwithstanding extensive research work in this

direction. As I stated before, we know that in chronic alcoholism

resistance to infection is lowered, owing to the absence of the complement
in the blood, but up to the present time we have no positive method of

overcoming this blood defect.

There is room for a monograph on the treatment of local infection,

and from my own experience, what we need now, is not so much new
methods or new drugs, but a diffusion of the knowledge of the means
and methods which can accomplish and have accomplished good results

if properly employed.

The Treatment of Ulcers, Sinuses, and Fistulae. In these conditions the

patient has usually passed the danger of general infection, anfl we are

dealing with a chronic local condition in wdiich, for some reason, the

wound does not heal. The entire problem is, first, to find out why the

wound does not heal, and, second, the proper treatment of granulation

tissue. One must remember that the tendency of every wound is to heal,

and when this does not take place there is a definite cause. This may
be a foreign body, or dead tissue, bone, tendon acting as a foreign body;

a communication of the wound with a cavity lined by mucous mem-

' Centralbl. f. Chir., 1907, xxxiv. 97S.
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l)rane of any of the hollow viscera; a specific infection, like tuberculosis,

syphilis, actinomycosis, etc., or a newgrowth. In some cases, when all

of these factors are absent, wounds do not heal because the granulation

tissue, on account of its fibrous base, does not receive proper circulation,

and for this reason the granulation tissue cannot destroy the pyogenic

bacteria and fill up the cavity; or, if it be an ulcer, epidermization is

impossible over the edematous suppurating surface of the granulation

tissue. Before the healing of such a wound is attempted, all removable

causes must be investigated, ^^hen this has been accomplished, con-

servative measures should be tried. The ideal treatment, of course, for

every ulcer, sinus, or fistula is complete excision. But this is contra-

indicated in many cases on account of the extent of the disease or the

incidental mutilation. Healing can be accomplished in the simpler

group by careful cleansing and the use of carbolic acid, balsam of Peru,

or injections of bismuth. On the whole, injections of bismuth is the

simplest method. Hoffmann' claims that there is some danger of

nephritis if balsam of Peru is extensively employed. I have never

observed it in a long experience. Suter^ is one of the most enthusiastic

advocates of balsam of Peru. I have had unusually good results with

it. Emil G. Beck,=' of Chicago, contributes an excellent article on the

employment of bismuth paste for the diagnosis and treatment of fistulous

tracts, tuberculous sinuses, and abscess cavities. As he is especially

interested in getting reports on this method, anyone making a trial can,

by writing to Dr. Beck, get one of his reprints which gives full directions.

His formulae employed are as follows:

Paste for diagnosis and early treatment:

Bismuth subnitrate (arsenic-free) 30 grams.

Vaseline 6^ grams.

Mix while boiling.

Paste for late treatment:

Bismuth subnitrate 30 grams.

White wax 5 giams.

Soft paraffin 5 grams.

Vaseline ^0 grams.

Mix while boiling.

From a limited experience I should advise that Beck's method be

tried in this class of "cases.

Venus* recommends almatein, a chemical compound of formaldehyde

and hematoxylin. In the Vienna General Clinic it has been found to

be better than iodoform and other allied drugs; it is non-toxic, reduces

' Journal of the American Medical Association, 1907, No. 2.5.

2 Beitriige z. klin. Chir., 1907, xliii, 566.

' Illinois Medical Journal, April, 190S.

' Centralbl. f. Clhir., 19()S, xxxv, .523.
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the secretion of the granulation tissue, and has been employed in all

kinds of wounds, especially in burns.

Infections. In the conception of an infection, just as in a wound, we

must bear in mind two results—the effect on the tissues about the infec-

tion (the local process), and the general effect (the toxic).

The local process in a icound is the inflammatory process, pure and

simple. The general effect included under the term shock is a problem

in pathological physiology, and is due to the results of hemorrhage and

the effect on the nervous centres from the afferent impulses produced by

the local traumatism.

The local process in an infection differs very little from that in a wound.

In the latter it is a reaction to traumatism; in the former to l)acterial

irritation. The general effects of an infection are . entirely different

from those from an injury. They are due to the deleterious action of the

toxins on the blood and the various cellular elements of the body.

For the practical purposes, therefore, of treating infections, the under-

standing of the inflammatory process is important for the local effects,

and the principles of treatment are along the same lines as those for a

wound, with one difference: on some occasions we must interfere with

the local infection, not because we fear it, but on account of its general

effect.

As pathological physiology aids in the conception and treatment of

shock, so bacteriology holds the same relation to the general eft'ect of an

infection.

The modern experimental investigations in the domain of bacteriology

are practically entirely along the lines of the general eft'ect of the bac-

teria and their toxins. In the beginning of the science of bacteriology

investigators were interested chiefly in the cultivation of the specific

organisms of the infection. Now thev are at work almost whollv on

the specific eft'ect of the now well-known organisms and how this can be

combated.

Up to the present time the ideal treatment of the majority of infections

is not established, as has been done in diphtheria. The antitoxin of

tetanus is of value only as a preventive. It must be employed before the

symptoms of tetanus develop. This is also true of the serum treatment

of rabies. Every patient receiving a wound in which there is any possi-

bility for tetanus infection should receive the antitoxin, and, according

to the recent investigations of Bockenheimer,^ all local wounds should,

after thorough disinfection, be dressed daily with lipoid salves, such as

])alsam of Peru, or vaseline, with or without the addition of antitoxin.

Every individual bitten by an animal in which there is a possibility of

rabies should have the benefit of immediate investigation as to the exact

condition of the animal. The animal should not be killed, but sent at

> Aichiv f. klin. Cliir., 1908, Ixxxvi, 277.
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once to the Pasteur Institute, where an examination of the l)rain and

spinal cortl will allow a positive diagnosis in sufficient time to institute

treatment if necessary. This knowledge should he widely disseminated

among the public. Flexner has apparently, from his experimental

work on monkeys, succeeded in obtaining a treatment for cerebrospinal

meningitis. This disease is sufficiently prevalent to make it imperative

for every practitioner to acquire the technique of lumbar puncture.^

Only in this way can diagnosis be made, and the best results of treatment

have been observed when the serum was injected into the lumbar sac.

Although, as stated before, the Utopia in the treatment of infections

has not been reached, nevertheless this experimental investigation has

demonstrated to a certain extent Nature's processes of combating the

toxins. In the treatment, therefore, of an infection, we must know

when to interfere on the local focus and understand what treatment,

at least, will not restrict the natural resistance of the body, and how we

can aid Nature. As concrete examples we do not interfere locally in

anthrax, because it increases the danger of general dissemination; we

can interfere locally only when it is possible to excise the entire area of

infection by cutting through healthy tissue. We should not give alcohol

to any patient suffering with an infectious disease or an infection. A
small number of clinicians had come to this conclusion from their own

observation. Now it has been confirmed by experimental investiga-

tion. We know why alcoholics have less resistance to infection; there is

no complement in their blood. It is important, therefore, to employ

means to increase this, and it can be done by the injection of horse

serum. The antitoxin of diphtheria will answer, because it contains

horse serum. This may explain some of the good results of certain

other antitoxins which contain horse serum which have been put upon

the market for the treatment of other infections.

SURGERY OF THE BLOODVESSELS.

The recent experimental work of Carrel and others on vessel suture

with end-to-end and lateral anastomosis, arterial or arteriovenous, has

placed this branch within the field of practical surgery. In animals

almost any form of vessel anastomosis can be done successfully. With

this result organs and limbs can be transplanted. At the present time

the number of cases in which the practical application of this experi-

mental work has l)een made is still small.

Arteriovenous anastomosis for the purpose of transfusion of bloo<l

is an accomplished fact, due to the work of Crile. It should become

' Proghessive Medicine, December, 1001, ])p. 152 ami 158, and Decemlior, 1905,

p. 174.
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the routine tivatmeiit for hemorrhage, and its field of application should

be further extended as experimental investigation justifies its trial.

In previous numbers of Progrp:ssive ^Medicine I have referretl to

the fact that/for the first time in its history, the Annals of Surgery, Sep-

tember, 1907, vol. xlvi, has devoted practically the entire number to the

surgery of the vascular system, and in the July number of this year

(vol. xlviii) there are a number of original contributions to this subject.

The recent literature is very extensive, making a critical review

within a short space practically impossible. All that I shall attempt

to accomplish will be to indicate the articles to which one interested in

this sul)ject may refer for the details of technique, and discuss briefly

for what conditions arterial suture is indicated.

The successful accomplishment of arterial suture for the transplanta-

tion of organs depends upon most careful attention to the minutest

details in cleanliness and to skill in the various wrinkles of technique,

best acquired by practice upon animals.

The contributions which give a history of this subject were referred

to in Progressive ^Medicine for December, 1907. They are by

\\'atts^ and Stich, Makkas and Dowman.^

Transplantation of Organs. This experimental work has been going

on some time. Stich^ describes his experiments in transplanting kid-

neys and thyroids. He employs Carrel's method of end-to-end vessel

suture (Figs. 1 and 2).

Vessel Suture. The most recent article on this subject is by Faykiss,*

a Hungarian, who, after discussing the literature, describes in detail the

various methods of technique which he employed in an end-to-end suture

of the divided carotid artery. This contribution, however, adds nothing

to but confirms all the conclusions of Carrel." Opokin,'* a Russian,

after giving a resume of the literature and describing his twentv-five

experiments on animals, concludes that the following are the indications

for vessel suture in man: Injury during operations, wounds of all kinds,

resections of great arteries and veins when necessary to extirpate malig-

nant tumors. Here it may be necessary to restore the continuity of the

circulation in order to prevent gangrene. Vessel suture of this kind

will be indicated chiefly in removing tumors from the groin and popliteal

space, and in some tumors of the abdomen, where, in their removal,

the circulation of the intestines may become impairefl. According to

Opokin the prognosis for all forms of vessel suture is better in man

' Johns Hopkins Hospital Bulletin, May, 1907.

2 Beitrage z. klin. Chir., 1907, liii, 113.

^Archiv f. klin. Chir., 1907, Ixxxiii, 494; Centralbl. f. Chir., 1907, xxxiv, sup-

plement, p. 10.

* Centralbl. f. Chir., 1908, xxxv, 365.

'Johns Hopkins Hospital Bulletin, January, 1907, xviii, IS.

« Centralbl. f. Chir., 1907, xxxiv, 1009
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than in animals, because perfect asepsis is less difficult (Carrel does not

agree with this) and the vessels are larger.

Fig. 2

Meyer^ has performed successfully on the dog a terminolateral anas-

tomosis between the vena cava inferior and the portal vein, thus demon-

Cent rallil. r. Chir., UJOS, xxxv, 217

10
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stratin^' that, at least in animals, this is possihk' without any [)r('vi()us

pressure on the vena cava for the estaV)lishment of some collateral anas-

tomosis. The indications, of course, for such an operation are few,

but now and then tumors completely or totally obstruct this large vein,

and Meyer has demonstrated that the establishment of a new channel

of circidation through the portal vein is possible, and has no deleterious

effects on metabolism. The reverse of this operation, portal vein to

vena cava, was successfully performed on a dog by Tansini, of Palermo,

in 1902. The technical difficulties of anastomosing the end of the

smaller portal vein laterally into the large vena cava are less than the

reverse.

Draudt^ has collected the examples of ligation and resection of the

inferior vena cava. There were five successful cases. In all of these

the ligature was below (inferior to) the renal vein. The experiment of

Meyer may make it possible in the future to carry ligature of the inferior

vena cava higher and save life by immediate anastomosis with the portal

vein.

Aneurysms. This is a very large subject for a critical review, as the

literature consists chiefly of reports of a single or a few cases. How-
ever, due to the establishment of a successful and safe technique of

vessel suture, a new interest has been taken in the operative treatment

of aneurysms. American literature has only recently taken proper

cognizance of Matas' work on ancurysmorrhaphy. His first paper was

presented before the American Surgical Association in 1902, and his

further experience is published in 1905.- The last communication of

Matas, in which he discussed the present status of his method of intra-

saccular sutm-e or endo-aneurysmorrhaphy, appeared in 1906."^ I refer

to these communications of ]\Iatas, because if they are carefully read

one can understand better the more recent article. Binnie* records his

experience with Matas' treatment in a popliteal anein-ysm, and Abbe,"* in

a very interesting case of aneurysm of the iliac artery. J. A. Blake"

reports a case presenting unusual difficulties in the application of Matas'

operation. Elder" presents Matas' treatment in traumatic aneurysms

of the femoral artery. Frick^ reports a case with very good illustrations

on the reconstructive method.

According to ]\Iatas there are two fundamental procedures in his

method of intrasaccular suture: (1) The obhteration by suture of the

vascular orifices which open into the aneurysmal sac; (2) the obliter-

> Deut. Zeitsch. f. Chir., 1907, Ixxxviii, 109.

^ Transactions of the American Surgical Association, 190.5.

'' Journal of the American Medical Association, September 29. 190G, xlvii, 990.

* Annals of Surgerv, July, 1908, xlviii, 1.

5 Ibid., p. 10.

' '

« Ibid., p. I.'-).

' Annals of Surgery, 1908, xlvii, 261.

^ Sursfpry. dynocolngy, and Obstetrics, Septembor, 1907. v, .30,S.
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ation of the sac by suture which brings its inner surfaces in apposition,

or by methods of obUteration which leave the sac undisturbed and tend

to secure primary heaUng by plastic union. In obliterating the vascu-

lar orifices that supply the sac, the parent trunk that nourishes the

aneurysm may be preserved or obliterated at the point of attachment

according to the type of sac encountered, ai:^d Matas subdivides his

method of endo-aneurysmorrhaphy into three varieties:

1. Obliterative endo-aneurysmorrhaphy, the fundamental procedure.

Here the sac is opened without disturbing its surroundings any more

than is absolutely necessary. All the arterial openings into the sac are

closed by suture; the sac is then obliterated by approximating all its

walls with buried sutures; when the wall is rigid the overlying skin

flaps are infolded and made to line the cavity. This operation is prac-

tically equivalent to excision of the aneurysmal sac, anfl, of course, can

onlv be performed in those cases in which there is collateral circulation.

Aneurysms of the fusiform variety can be treated by this method.

2. Restorative endo-aneurysmorrhaphy. Here the sac is opened, the

clot washed out, and the arterial opening closed by suture within the

sac; the lumen of the parent artery remains patulous, and the con-

tinuity of the arterial stream is not interfered with. The single com-

munication between the sac and artery having been closed, the sac is

obliterated by suture. This method, of course, can be employed only

for the sacciform type of aneurysm.

3. Reconstructive endo-aneurysmorrhaphy. This operation can be

employed only in fusiform aneurysms in which the two openings leading

to the main artery are on the same level and in close proximity. In

addition they must be situated at the bottom of a superficial and acces-

sible sac. In some cases the continuity of the parent artery may be

restored by making a new channel in which the wall of the sac is sutured

over a catheter.

Binnie^ first gives a very good description, with illustrations, of the

different forms of aneurysms, and then describes his cases in detail.

His first case belongs to the reconstructive method; the aneurysm was

in the popliteal space and of traumatic origin; the incision first opened

a cavity filled with blood clot, which had no distinct wall; then a dis-

tinct aneurysmal sac, which communicated with the first cavity; on

opening the true aneurysmal sac, two arterial openings were found

quite near together; a catheter was placed into the arterial openings

and then the wall of the aneurysm sutured over the catheter with catgut,

the catheter being removed before the sutures were tied; the true an-

eurysmal sac was then obliterated, but the first cavity had to be drained.

The operation was successful.

Binnie's second case was also a popliteal aneurysm, due probably to

' r.oc. cit.
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syphilitic arteriosclerosis. When the sac was opened it had ruptured

in one part, and the walls were friable; in the depth there was an oval

opening which had three orifices besides the one communicating with

the sac; two of these communicated with the popliteal artery, and the

third was a branch; the suture of the oral opening was difficult, due to

the friability of the tissue, and it was impossible to completely obliterate

the sac by suture. At the end of two weeks there was a recurrence of

the aneurysm, and it was necessary to ligate the femoral artery; later,

on account of hemorrhage, amputation had to be done. It seems to me
that the failure in this case was due to the friable condition of the wall

of the aneurysm and the vessel. As Binnie remarks, it came very near

being a success, because for two weeks everything appeared well, and

the peripheral arteries of the leg pulsated.

Abbe's case was successful. On exposing the aneurysm in the iliac

fossa a temporary silk ligature was placed around the external iliac

artery; the sac was opened, emptied, and completely obliterated by

suture—the obliterative method of Matas.

Space forbids further discussion of this interesting subject. The

pioneer work of Matas deserves the greatest credit, and with the new

interest in arterial suture, and the confidence given by experimental

work, it would appear that a larger number of aneurysms will be

directly attacked and Matas' different procedures elaborated and made

more certain.

The Treatment of Aneurysm by Electricity. Although there

is very little literature, this procedure has its distinct indications and

should be tried. The details of the method are splendidly described

by Guy L. Hunner.* Matas,^ H. A. Hare,^ and De Forest Willard^ have

made very interesting contributions to this method. Since these com-

munications nothing new has been added.

Extirpation of Aneurysms. When possible this is an ideal method,

and now that arterial suture has been established the number of cases of

total excision of the aneurysm will undoubtedly increase. The literature

on the subject of aneurysm forms one of the most interesting fields

in the history of medicine, and Kohler's^ contribution to the history of

extirpation of aneurysms may be turned to as the most recent summary

on the subject.

It is very difficult to tell before the aneurysm is exposed whether

extirpation is possible, and, as surgeons become more familiar with

the pathology of this lesion, I am of the opinion that they will more

frequently directly attack the aneurysm and be governed by the actual

' Johns Hopkins Hospital Bulletin, November, 1900, xi, 263.

* Transactions of the Southern Surgical and Gynecological Association, 1900.

^ Therapeutic Gazette, 1908.

* Annals of Surgery, July, 1901.

5 Archiv f. klin. Cliir., 190(i, Ixxxi, .3:W.
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condition as to the method to be followed in each case. It is to be

remembered that in Matas' methods the collateral circulation is much

less disturbed than in total excision. Nevertheless, in some cases exci-

sion is possible on account of the favorable relation of the aneurysmal

sac to the artery. This is demonstrated in Reichel's case/ where there

were two sacs, each the size of a fist, which communicated with the main

femoral artery by a V-shaped canal. The aneurysm had followed a stab

wound five years before operation. The resection was successful with-

out injury to the femoral artery, the communication being closed by

suture.

Arteriovenous Aneurysms. From the standpoint of a surgeon

this form of aneurysm has added interest. To treat these lesions suc-

cessfully one must be familiar with what has been done with collateral

circulation, and have a knowledge of the usual result after the ligation

of special arteries and veins. The decision when to operate, if the case

is seen in the recent state, is an important one. Now that we can

fearlessly suture arteries or veins, perform lateral or end-to-end anasto-

moses, and restore the continuity of vessels by the substitution of a

resected vein or artery, the field in the operative treatment of arterio-

venous aneurysm will be increased. Yet up to the present time there

are few cases. Lexer's^ original communication has been published

since I referred to its abstract as read at last year's German Surgical

Congress.^

Lexer's successful accomplishment was an operation upon a trau-

matic arteriovenous aneurysm in the popliteal space. The operation

was performed eight weeks after the stab injury. It was necessary to

excise the sac and resect 5 cm. of both artery and vein. An end-to-end

anastomosis was performed over a thin, soluble magnesium prothesis

recommended from the experimental work of Payr. In view of the

shortening of the vessels, after closure of the external wound, the leg

was placed in plaster at right angle for four weeks. At this time an

a;-ray showed no trace of the prothesis. The patient was allowed to

walk at the end of six weeks, and gradually the leg was extended. At

the present time, nine months after operation. Lexer finds that the

peripheral pulse is weaker than when the patient left the hospital. In

other respects there have been absolutely no symptoms, except an anes-

thesia and paralysis in the distribution of the peroneal nerve. The deep,

soft-part scar in the popliteal space has increased in thickness. Lexer

attributes this to the excessive inflammatory process excited by the con-

stant pull of extension from the position of flexion in which the wound

healed. He does not think that there is any special narrowing of the

lumen, although he is inclined to the opinion that end-to-end anasto-

> Centralbl. f. Chir., 1907, xxxiv, supplement p. 116.

2 Archiv f. klin. Chir., 1907, Ixxxiii, 459.

^ Progressive Medicine, December 1907, p. 140.
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mosis with a prothesis is more apt to heal with an excessive inflamnia-

tory production than without a prothesis. He has advised this patient

to have the soft-part scar excised with the hope of reheving pressure

from it. It is my opinion that it would be better for Lexer to wait a

little longer, as absorption may take place spontaneously. It is hard

to imagine that this soft-part scar is not adherent to the vessel, and in

completely excising it there would be risk of injury.

This case of Lexer is a very important one, and each year it will

become of greater interest. It will require time to establish what hap-

pens after the various methods of vessel suture in regard to subsequent

narrowing of the lumen. At the present time experimental work on

animals emphatically favors suture without prothesis, and from my
limited experience I believe it is just as easily accomplished without any

mechanical device. In an arteriovenous anastomosis for the trans-

fusion of blood, where time is important and the vessels are afterward

severed, a mechanical device, like that of Crile for temporary anasto-

mosis, can be used. In I>exer's second case it is unfortunate that the

patient died from a complication, because the defect in the axillary

artery of 8 cm. was filled with a piece of the long saphenous vein. The
autopsy demonstrated a successful suture, but the artery above was

thrombosed, due, Lexer thinks, to clamping it too firmly.

Further experience on animals and man will establish the refinements

in technique. It is a good thing for surgery that there are still unex-

plored fields and operations with difficult technique. With modern

methods of cleanliness, too many surgical operations can be performed

with such ease and simplicity that it encourages poorly equipped men
to enter the field, who fear not, on many occasions, to do what wiser

and more experienced surgeons shrink from. Nothing is better for

the progress of surgery than an increase in its demands that those entering

its field must be properly equipped not only with knowledge, but with

the necessary skill.

Before Lexer's successful operation there had been very few others.

Zoge von Manteuffel, in operating upon an arteriovenous aneurysm in

the region of the deep branch of the femoral, injured the main femoral

artery during the dissection, but saved his patient and the limb by a

lateral suture of the artery, which, according to Lexer, is the first case

on record. Perhaps this case does not belong among the successful

operations for arteriovenous aneurysms treated by vessel suture, but it

had its good effect, nevertheless. Murphy, of Chicago, records the

first successful case in 1896, in which, after the removal of the arterio-

venous aneurysm wuth 9 nun. of the artery and vein, end-to-end anasto-

mosis of l)oth vessels was perfonncMl by his method of invagination.

Tile case differs from I>exer's in that the operation was performed early

—eighteen days after injury—before a sac had formed.

Murphy's nion()graj)h, re])orting this case and his experiuiental work
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on resection of arteries and veins witli end-to-end suture, sliould be read

by every surgeon/ x\t the present time liis nietliod of invagination has

been given up for end-to-end suture, but I am incUned to the opinion

that his method should not be lost sight of, as it may become necessary

in certain cases.

Murphy's First Case. The patient, a male, aged thirty-three years,

received a bullet wound (22 caliber) in the left Scarpa's triangle. He
was seen by Dr. Murphy four hours after the injury. The operation

was performed at once, and a lateral tear in the internal saphenous

vein near the vein branch, and another in the femoral vein itself near

this branch, were found and sutured successfully. At the operation

the femoral artery showed a fragment of tissue torn from its sheath;

the wall apparently was not injured. I^ater, the wound had to be

opened on account of infection. There was secondary hemorrhage

about thirty days after operation, apparently from suppuration of

sutures in the vein. When the vessels were explored a few days later

it was found that the femoral artery had a number of openings into it,

and it was necessary to resect and ligate the artery, but apparently the

femoral vein was all right. The patient recovered with a good limb.

I mention this case as an example of the difficulties that may be

encountered when the operation is performed in the recent state. Of
course, such an operation becomes imperative if the hemorrhage cannot

be checked, or if the circulation of the limb is threatened by the increas-

ing hematoma. If these two factors are absent, it seems wiser, perhaps,

to delay, but this point is by no means settled.

Murphy's Second Case. A bullet wound in Scarpa's triangle in a

male, aged twenty-nine years, was first observed two hours after the

accident. There were no indications for immediate operation. The
patient was observed by Dr. Murphy about fifteen days after the

accident. At this time there was a bruit, but no tumor and no pulsation

in the peripheral vessels. The region of the injury was exposed three

days later; the femoral artery was bared below Poupart's ligament and
fixed with a provisional ligature, which, however, was not tied; from

this point down the artery was carefully dissected free and clamped on
either side of the injury; now there was profuse hemorrhage from the

vein. There was a small cavity posterior to the artery and another

anterior to it, somewhat like in Reichel's case just discussed. The
hemorrhage from the vein was controlled by digital compression. On
account of the injury to the artery it was necessary to resect and do an

end-to-end suture; a lateral suture closed the opening in the vein.

Apparently this case has gotten into the literature as double resection

of the vein and artery, while from the original, wliicJi I have before me,

it was only the artery that was resected and sutur(>d.

• Medical Ileconl, .laiiuary Ki, 1S97



152 SURGERY OF THE BLOODVESSELS

Korte, in 1904, performed lateral suture of the popliteal artery and

vein thirty-two days after an injury, while Garre operated upon his

patient ten years after the injury, excised the sac and a piece of vein,

closed the lateral opening in the artery by suture, and performed lateral

suture on the vein.

Murphy was, therefore, the first to successfully resect the artery and

perform end-to-end anastomosis, while I^xer is the first to successfully

accomplish it on both artery and vein.

The condition of surgery of traumatic arteriovenous aneurysm up to

1902 will be found in the monograph of Matas.^

The Estimation of the Collateral Circulation before Opera-

tion FOR Aneurysm. Von Oppel/ in his paper, not only brings out

an important new point first established by Korotkow, but gives a

very interesting discussion of the modern treatment of arteriovenous

aneurysm.

The numerous arteriovenous aneurysms observed by well-trained

surgeons after the Russo-Japanese war have given additional and most

instructive information in this field of surgery.

Korotkow has demonstrated that if one compresses the artery above

the aneurysm the blood pressure below will indicate w^hether this artery

can be ligated without consequent gangrene of the limb. If the artery

is compressed above and below the record of the blood pressure periph-

erally wnll indicate or contra-indicate excision.

According to von Oppel, the most important point in the operative

treatment of arteriovenous aneurysm is to check the mixing of arterial

and venous blood. Although simple ligation of the artery above was

the method of choice for older surgeons, today it is the method with the

greatest danger of gangrene. The ligation of the artery above and

below the sac will not be successful and will probably result in gangrene

if there are collateral branches between the ligatures. The older

method of Antillus, which was less frequently performed before on

account of the danger of sepsis, now becomes the method of choice.

^Mien the circulation can be controlled by an Esmarch, the sac is opened

and all the communicating branches tied. When this is impossible

the artery and vein above are first exposed and tied, then the sac is

opened and the other communicating branches tied—a method, there-

fore, modernized by Matas. Excision of the sac should not be per-

formed unless it is small and easily separated.

AMien the study of the collateral circulation demonstrates that it is

insufficient, then, in the operative treatment, there must be restoration

by arterial suture at least of the artery, and in some instances also of the

vein.

The collateral circulation, therefore, should be carefully studied be-

' .Journal of the American Medical Association, .January 11, 1902.

- Archiv f. klin. Chir., 1908, Ixxxvi, 31.
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fore operation; but now, even though there be not sufficient collateral

circulation, surgeons should not hesitate in properly selected cases to

cure the aneurysm by the ideal method of suture.

Von Oppel states that Matas, before Korte, Lexer, and Garre, suc-

cessfully performed arterial suture for arteriovenous aneurysm, but I

cannot find the case in Matas' publications.

According to a letter from Dr. Matas, dated July 25, he has had two

cases of arteriovenous aneurysm in which attempts were made to

restore the continuity of the circulation in each vessel by separating the

vascular anastomoses and suturing. In the first case, some years ago, the

venous suture was successful, but the artery had to be hgated; in the

second, a recent and unpublished case, both the venous and arterial

suture were successful. Von Oppel, therefore, is not correct; Matas

was only among the first to perform successful venous suture for arterio-

venous aneurysm.

Dr. Matas was also good enough to send me his paper, read before

the Surgical Section of the American Medical Association, June 3, 1908

(not yet pubhshed), in which he reports 85 operations by fifty-two sur-

geons, of which 77 were typical operations. Among these 85 cases, 18

were of the femoral artery and 50 of the pophteal; 5 of the ileofemoral;

abdominal aorta, subclavian, brachial, each 2; external iliac, gluteal,

posterior tibial, external carotid, subclavio-axillary, each 1.

Mitchell, of Washington, sends me his manuscript, as yet unpub-

lished, in which, in reporting a very successful operation for arterio-

venous aneurysm, he discusses the literature of Matas' operation. The

case operated on by Mitchell resembles very closely that of Frazier.'

The aneurysm was of the femoral artery immediately below Poupart's

ligament. At the operation, first the external iliac artery was exposed

and two provisional silk ligatures passed around it, but not tied. The

circulation of the artery was occluded by a piece of tape held by an

assistant. After opening the sac and wiping out some clots there was

immediately a profuse hemorrhage, in spite of the absolute obliteration

of the external iliac artery. The hemorrhage was first controlled by

gauze packing. As the gauze was cautiously removed the operator was

able to see and plug successfully with the fingers of the left hand the

openings into the sac of five arterial branches; the largest one was

apparently the deep femoral. Each one of these openings was closed

from within the sac with a continuous catgut suture, and now, when

the tape ligature on the external iliac was released, there was no hemor-

rhage. The sac was then completely obliterated according to Matas'

method. The operation, although a very difficult one, was entirely suc-

cessful, and when the patient was examined about one year later the

result was still apparently excellent.

' Annals of Surgery, September, 1907
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Ligation of Arteries. Although at the present time, for aneu-

rysm, injury, and other conditions, surgeons less frequently resort to

ligation, yet it is a very important matter for one to have exact knowledge

as to what will happen after the ligation of large vessels, and for this

reason I give a summary of the splendid work of Offergeld/

As a matter of principle, if there is any danger of gangrene, one should

make an attempt to restore the continuity of the large vessels by suture

in all cases.

The results of Offergeld's work is summarized by him briefly as fol-

lows:

1. After the ligation of any one of the large vessels of the hypogas-

trium a collateral circulation is very quickly accomplished, the real

routes of compensation of which are small vessels of the size of capil-

laries. The evidence of this is:

(a) The characteristic condition of the blood pressure before and

after ligation, and the space of time required for the restoration of the

original pressure.

(b) The injection of the vascular system with subsequent a;-raying

and preparation.

2. These compensatory routes offer, on account of the narrowness of

their lumen, much greater resistance to the circulating blood than the

vessel before ligation, thus entailing increased demands upon the activity

of the heart, which can be demonstrated both clinically and anatomically:

(a) The clinical symptoms are: broadening of the area of cardiac

dulness, especially to the left; raising apex impulse, sharpening of the

first note at the apex, accentuation of the second aortic and sometimes

also of the second pulmonic note, rise of the blood pressure in the carotid

by several millimeters.

(b) The anatomical changes consist of concentric hypertrophy of the

myocardium, depending in extent upon the size of the ligated vessel,

and trabecular arrangement of the fibers.

When the heart is unable to cope with the increased demands upon it,

severe symptoms of insufficiency become manifest; clinically, there are

cyanosis, dyspnea, edema, and stasis; pathologically, one finds a more

or less distinct dilatation of the heart, especially involving the left ven-

tricle, stasis in the large glands of the hypogastrium; occasionally also

some ascites, infarcts, and edema of the lungs.

3. Since the increased pressure has an acute onset and the greater

demands upon the heart are rather sudden, cases in which the vessels

have become gradually compressed by tmnors, or obliterated by thrombi,

cannot be utilized in estimating the consequences of ligation.

4. The condition of the heart and the increase of pressure determine

the result of the ligation.

' Dent. Zeitschr. t. Chir.. 1!HI7, Iwwiii, 217.
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5. The blood retained in the excluded portion of the vessel is gradu-

ally absorbed; the vessel itself becomes thrombosed according to the

well-known laws, likewise the ligated portion.

With regard to the single vessels, the following can be noted:

6. The ligation of the aorta makes such enormous demands upon the

action of the heart that the latter in most cases very soon becomes insuf-

ficient; it is therefore absolutely out of question in diseases of the vessels

(aneurysms), in septic and constitutional diseases; whether it would be

available in acute anemia as a last resort is an open question; perfectly

healthy circulatory organs are indispensable for the success of the oper-

ation (postpartum hemorrhage).

The paralyses occurring after ligation of the aorta are peripheral in

character; this is proved by the following:

(a) Examination of the spinal cord.

(6) Results of electric examination.

(c) Same condition after increased excitation in the spinal cord.

• (d) The fact that ligation of the common iliac artery causes the same

phenomena.

The blood pressure in the femoral artery falls almost to the abscissa,

and requires several days to return to its original height. The stabbed

artery only runs out without squirting; pulsation only returns with

almost normal blood pressure.

'
7. Bilateral ligation of the common iliac artery gives the same phe-

nomena as that of the aorta; the unilateral ligation is not very dan-

gerous; here, too, the blood pressure falls to almost zero in the femoral;

pulsation is only restored on the next day; the excitability of the muscles

for both ciuTcnts does not approach normal until twenty-four hours

later.

8. The ligation of the internal iliac artery, even on both sides, is not a

dangerous intervention; collaterals form very quickly; the increase in

pressure is very slight, so that the trabecular arrangement of the muscle

fibers in the heart is never present, and in most cases there is also no

trace of a hypertrophy.

9. The extraperitoneal ligation of the external iliac artery is not dan-

gerous; even after bilateral operation there is no considerable increase

in pressure in the arterial system; the collaterals begin to act promptly,

so that gangrene of the extremity need not be apprehended. Clinically,

increased heart action is manifested by accentuation of its notes; ana-

tomically, occasional slight hypertrophy is found.

10. In the femoral artery conditions in man differ from those in the

experiment. Its ligation in man is very dangerous, because in almost

60 per cent, of the cases it is followed by gangrene of the extremity—

a

complication which, while possible in animals, is yet extremely rare.

The pulsation in the peripheral part is only restored in two days, the

original pressure only in two to three days; the same time is required
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for the restoration of normal electric excitability. On account of this

danger of gangrene of the limb, ligation of the corresponding common

iliac artery is preferable.

11. Ligature of the femoral vein causes some pareses in the limb,

but no edema and no gross disturbances in the sensibility. Increase in

blood pressure, even in bilateral ligation, is but slight; there are no

changes in the heart.

12. The extraperitoneal ligation of the external iliac vein causes no

changes and no symptoms in the limb; edema as well as permanent,

motoric, and sensible disturbances are absent altogether. The col-

lateral veins quickly assume function, and, although they are inserted

capillaries, no changes in the heart result; the rise in the arterial system

is but insignificant and passes quickly.

13. The ligation of the internal iliac vein at one place only is not a

dangerous operation; the collaterals very soon assume ample function;

the bilateral ligation is, as a rule, also stood without trouble, yet bladder

symptoms may occur; there is no very great rise in the pressure; heart

changes are absent altogether.

14. The unilateral ligation of the common iliac vein causes no note-

worthy phenomena; edema is absent; the collaterals assume function

quite rapidly, so that restoration takes place in twenty-four hours. The

rise in blood pressure is not considerable. Bilateral ligature causes the

same symptoms and changes as

15. The ligation of the inferior cava below the anastomoses of the

renal veins producing no disturbances in the organs of the pelvis and

the extremities; edema is absent; motor and sensory symptoms pass

rapidly; clinically, symptoms of increased demands upon the circulation

can be demonstrated; broadening of cardiac dulness, displacement of

the apex beat, accentuation of the heart notes, and increased pressure

in the carotid; anatomically, one finds concentric hypertrophy, espe-

cially .of the left ventricle; all these symptoms are by far not as distinct

as after ligation of the aorta. The original pressure is restored on the

second day.

16. The acute rise in pressure must be considered in every case as the

most important factor in the direct result of the operation, for as to the

success it is immaterial whether ligation is done on a moderately sized

and a small vessel or several small ones.

Arteriotomy for Thrombosis and Embolism. When circulation

of the limb is threatened by thrombosis or embolism, it is now justifiable

to cut down upon the artery, open it and turn out the clot, and then to

suture the defect. Stewart' reports two cases: The first patient was a

male, aged sixty years; he was admitted to the Pennsylvania Hospital.

June 20, 1905, after contusion of the lower left abdomen and the

' Annals of Surgery, September, .1907, Ixvi, 339.
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upper left thigh; at the time of admission the pulsation of the tibial

vessels was as strong on the left as on the right side. Twelve hours after

injury the patient complained of severe pain, first in the popUteal space

and then radiating down the leg into the foot and toe. At the exami-

nation, a few hours later, there was no pulsation of the tibial and poplit-

eal arteries of the left leg; the femoral could not be palpated on that side

because of the swelling secondary to the contusion. The pain had now

disappeared and the limb as far as the knee was pale and cold. Sensa-

tion was reduced in the foot and leg. The patient was unable to move

the toes and with difficulty flexed the ankle. Movements of the limb

at the knee-joint were not impaired. The leg above the knee was

warm.

A diagnosis of thrombosis or embolism at the popliteal artery was

made. The popliteal artery was exposed by incision twelve hours after

the onset. of pain. On opening the artery by a small longitudinal inci-

sion, some dark blood flowed out, but there was no clot; a probe passed

for six inches could find no obstruction, and was not followed by any

flow of blood. This wound was then closed, and the femoral artery

from above Poupart's ligament dow^nward was dissected; it was found

that the sartorius muscle had been ruptured. The femoral vein w^as

uninjured; the femoral artery felt hard. After dividing Poupart's liga-

ment and compressing the pulsating iliac above the thrombosed femoral

the artery was opened and a dark adherent clot exposed. This clot

was adherent to a calcified patch on the intima. After removing the

calcified plate and the clot the compression of the iliac artery above was

slightly diminished to allow a flow of blood sufficient to wash away the

debris; then the arterial wound was sutured. For a short time tibial

pulsation returned and then ceased. The wound in the artery was

reopened and a blood clot again found and removed. The same

phenomenon was repeated. Finding that thrombosis recurred in this

injured and diseased segment, a resection of this area was performed

with end-to-end suture; again the circulation was reestablished, unfor-

tunately to cease again. Gangrene followed, and ten days later it was

necessary to amputate. This patient had general arteriosclerosis. The

difficulty, therefore, in this case was due to the condition of the intima,

probably the result of the contusion which led to recurrent thrombosis,

and, as Stewart in his discussion says, in the future in such cases one

must excise more of the artery, and, if end-to-end suture is then impos-

sible, substitute a piece of vein.

The second patient was a male, aged sixty-one years, with marked

arteriosclerosis. Illness began with abdominal pain, perhaps abdominal

angina. Five days after recovery from this illness the patient was

seized with sudden severe pain in the right foot, and then followed

rapidly all the early symptoms and signs of gangrene. The femoral

arterv was exposed thirty-six hours after the onset of pain; ])ulsntion
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was present to within one ineh ot" tlie l)ifiireati()n; there the artery was

hard, below the bifurcation coUapsed. On opening the artery a

Y-shaped thrombus was found ex enchng into the superficial and deep

femoral. The clot was dirty white, with red and black blotches. On
removing the thrombus blood flowed freely, except from the peripheral

part of the superficial femoral. After closing the artery and the wound,

pulsation returned below in the femoral and popliteal, but not in the

tibial vessels. After the third day the pulsation in the tibial grew

weaker and disappeared on the eighth day. Symptoms of gangrene

followed, and the leg had to be amputated below the knee forty-two

days after the operation, in spite of definite evidence of collateral cir-

culation. At the amputation the popliteal artery contained a small clot.

Although these two operations were not successful in saving the limb

from gangrene, tjiey nevertheless demonstrated the feasibility of arteri-

otomy. According to Stewart, Lejars, in 1892, removed a thrombus

from the femoral artery;^ the thrombosis was secondary to contusion,

and the operation was not performed until six days after the accident,

at which time gangrene was present. Sabanajew,- in 1896, exposed

the femoral artery, but did not find the clot; In his case the gangrene

was associated with polyarthritis, and when the sudden signs of its

presence appeared, Sabanajew thought it was due to an embolus.

Unfortunately there was no autopsy on the patient.

The most remarkable attempt at arteriotomy has been suggested and

performed first on an animal and then on man by Trendelenburg. A
not infrequent cause of death is thrombosis or embolism of the pulmo-

nary artery, and Trendelenburg w^as of the opinion that exposure of

this artery and removal of the clot was a feasible and justifiable pro-

cedure. The technique belongs to surgery of the chest, but up to the

present time it represents the most daring procedure in surgery of the

Ijloodvessels. However, when we glance at what has been accom-

plished in suture of wounds of the heart this operation is no- more

serious. Both conditions—thrombosis of the pulmonary artery and

wounds of the heart—are fatal. Any procedure, therefore, that promises

any hope is justifiable. In the first communication^ Trendelenburg

describes his experiments on animals to establish the technique, and

one unsuccessful case in which the operation was complicated by peri-

cardial adhesions. In the second communication^ he describes a suc-

cessful removal of the embolus from the pulmonary artery of a calf.

The clot was introduced into the circulation through the jugular. In

this case the artery was opened, w^hile in his previous experiments the

clot was removed through an opening in the heart by means of an aspi-

rating syringe. In the third communication* Sievers, in Trendelen-

' Bull, et mem. de la Soc. de Chir. de Paris, 1902, p. 609.

2 Hopfner, Archiv f. klin. Chir., 1903, Ixx, 117.

» Centralbl. f. Chir.. 1907, xxxiv, 1.302. ' ll.i<l.. lOO"^. xxxv, 282

5 Dent. Zcitsohr. T. Chir., 1908, xeiii, 282.
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burg's clinic, reports an almost successful intervention on a human
being. The pulmonary artery was exposed within twenty minutes after

the first symptom, and the two large clots removed (Fig. 3). The
patient lived fifteen hours. The partial autopsy demonstrated a patent

artery, and the pneumothorax had disappeared.

Handley's case is an example of a desperate attempt to free the throm-

bosed femoral artery.^ The complication occurred twenty-four hours

after an operation for strangulated hernia in a male, aged sixty-five

years. The complete absence of pulsation in the femoral urged Handley

to attempt anything rather than amputation. His scheme was very

much like that of Trendelenburg, who, in his first operations, tried

to get the clot in the pulmonary artery by aspiration through an in-

cision in the heart. Handley washed out the femoral artery by intro-

ducing a catheter first into the external circumflex branch and then into

the deep femoral; he was only partially successful; the critical condition

of the patient necessitated termination of the operation. The patient

did not recover. The autopsy demonstrated a clot in the left auricle

and an embolus in the left common iliac. It seems to me that in view

1 British Medical Journal, September 21, 1907; review in Centralbl. 1". Chir., 1908,

XXXV, 53.
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of the absence of pulsation in the femoral, as far as it could he palpated,

it would have been better technique to have exposed the iliac above

Poupart's. I have had an apparently similar, but more fortunate, expe-

rience. There was every evidence of a thrombosis or embolism in the

common iliac artery, but, as the patient's condition when first seen was

entirely too critical for anesthesia, I attempted to dislodge the clot by

massage, and, to my astonishment, succeeded.

The patient was a woman over fifty years, convalescing from a

simple hysterectomy for cancer of the uterus. The only compUcation

was due to the fact that she was very stout, and the operation had been

a difficult one. The uterus was small, however, and there were no

adhesions; the cancer was a very early one. The operation had been

performed by my colleague, Dr. Kelly. About two weeks after oper-

ation the patient was taken with agonizing pain in the left lower limb,

which immediately became cold and numb. When I saw the patient,

about four hours after the onset, she was moaning with pain, restless,

and in shock; the pulse was rapid and feeble; respiration shallow and

slow; the face pale and covered with cold perspiration; the left limb

was not swollen, but cold, almost anesthetic, and the patient was unable

to move it. The color of the skin was peculiar—a blotched, bluish

hyperemia. I could not get pulsation at the foot, in the popliteal space,

nor above or below Poupart's. The picture, therefore, was that of an

embolus or thrombosis of the common ihac. It seemed to me that

anesthesia and an operation on so stout a person was, at least for the

time, contra-indicated.

My idea was to try to keep up the circulation of the limb until the

patient's condition was better. The shock was undoubtedly due to the

intense pain and fright. She was given morphine, the foot of the bed was

elevated, salt and coffee were given per rectum, and a subcutaneous

infusion started. The morphine did not relieve the pain. I tried to

relieve the fear by positive statements to the patient that the discolor-

ation of the limb was but a temporary afl:'air and^ would soon disappear.

The left limb was then elevated to an obtuse angle at the hip, extendetl

at the knee; to my surprise I found that when I began massage at the

ankle and extended it up to the thigh, I could momentarily get rid of

the bluish tint, which apparently, therefore, was due to venous stasis.

With the assistance of Dr. Buckler and a number of nurses this massage

was kept up. While this was being done I began deep palpation in the

left iliac fossa over the iliac artery, stroking toward Poupart's ligament.

My intention at that time was to dislodge the clot to a point lower down

in the femoral artery, which would reduce the extent of the gangrene

and simplify the arterial exposure. It never occurred to me that I

could do more than get the clot into the femoral artery. Suddenly

I felt the artery below Poupart's ligament, not as a pulsating tube,

but as a thin, long, solid tube. This was confirmed by Dr. Buckler.
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Further massage was followed by the appearance of pulsation below

Poupart's and disappearance of the palpable cord. Palpation of the

lower portion of the thigh, on account of the thickness of the subcu-

taneous fat, could not be expected to make out the artery.

The moment I felt pulsation at Poupart's ligament, which was about

two hours after I first saw the patient, she said that the pain was gone,

and for the first time she became quiet and closed her eyes in an attempt

to sleep. Now, when the massage was discontinued, it was at least five

minutes before the discoloration re-appeared, and it then only extended

to the knee. I persisted in my manipulations along the artery, while

the nurses continued the superficial massage of the entire limb. At the

end of one hour more feeling returned to the foot, the limb became

warm, and there was practically no discoloration when massage was

discontinued for about fifteen minutes, but 1 could not get pulsation in

the popliteal or the tibial. As I was unable to make out pulsation in the

opposite popliteal, I concluded that this was prevented by the thickness

of the subcutaneous fat. About six hours after the beginning of the

treatment pulsation in the tibial vessels was distinctly made out, and,

except for a patch the size of a silver dollar here and there on the limb,

there was no discoloration. From now on the massage was continued

at intervals of two, increased to four, hours for two days. There was

never any further evidence of impaired circulation; the patches disap-

peared in two to three days. I thought at first that they might result in

superficial gangrene. In the recovery, for at least five days, the kidney

secretion was scanty. The patient was able to leave the hospital in

about three weeks. There have been no further symptoms of impaired

circulation.

I have seen one case of thrombosis of the abdominal aorta, confirmed

by autopsy, thirty-six hours after onset, in which the discoloration of

both lower limbs in the beginning resembled the discoloration of the

limb in this case. In fact, all the symptoms of both cases in the first

few hours after the onset were identical. For this reason it seems to

me that I am justified in assuming the presence of a thrombus or embo-

lism in the iliac artery which was dislodged by manipulation.

Moynihan^ successfully removed an embolism from the popliteal

artery, but the patient died four days later of pulmonary embolism, and

the autopsy demonstrated marked endocarditis and infarcts in the lung.

I have two specimens in the surgical pathological laboratory of the

Johns Hopkins Hospital, of lower extremities amputated in the thigh

for gangrene. In both there is but a single embolus plugging the pop-

liteal artery at its bifurcation. Arteriotomy and removal would have

been a simple procedure, and as one of these patients recovered from

the amputation, it is fair to assume that his limb could have been saved.

' British Medical Journal, September 28, 1907.

11
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'i1ie other patient died some days after the oiu'ration with syinptoins of

einboUsui of the eoronary artery.

Gangrene and Arteriosclerosis. The most interesting point in regard

to gangrene of the fingers (Figs. 4 and 5), toes, and of the extremities

Fig. 4

Fk;. 5

Figs. 4 and 5.—Male, aged fifty-eight years; diabetes twelve years; marked

general arteriosclerosis; gangrene after infection of the finger ten days ago; ampu-

tation with head of metacarpal bone. Recovery.
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are the early symptoms, before the stage of gangrene, because the

recognition of the disease at this stage can, by appropriate preventive

treatment, lead to its arrest.

In view of the scanty literature, I have not discussed the subject of

gangrene since 1904. Since then there has been very little of impor-

tance published.

Hyperemia in the Treatment of (tAngrene and for Diagnostic

Purposes. Ropke^ recommends active hyperemia, accomplished by

hot lysol baths, in gangrene. In his patient, after removal of the toe

for gangrene, the process began to extend up the foot; the hot appli-

cations produced active hyperemia, checked the gangrenous process, and

aided healing. The reviewer Kramer has had good results from hot-air

treatment. This treatment should always be tried the moment gan-

grene appears in the toes or fingers. Its success, of course, will depend

on the condition of the vessels. It may not always be successful, but

there is no doubt that these hot applications increase the circulation and

stimulate the collateral circulation.

Moskowicz^ employs the Esmarch bandage to indicate the plane of

amputation in cases of gangrene. In a healthy man, after the removal

of the Esmarch which has been placed on the extremity, as for a bloodless

operation, the sudden return of the circulation is associated with vaso-

dilatation and erythema of the skin. In Moskowicz's three cases of

gangrene, after he removed the Esmarch, which had been on five min-

utes, this erythema ceased at a certain level above the toe, differing in

each case. He selected this point as the place for amputation, which

in each instance was correct as confirmed by an examination of the

specimen and the ultimate result of the operation.

Intermittent Limping as an Early Sign of Gangrene. I have

discussed this previously. Muskat^ again refers to it and calls attention

to the fact that veterinary surgeons have made similar observations upon

horses in which later thrombosis of the vessels took place. With this

sign one should also take an ar-ray picture, and quite frequently the

marked arteriosclerosis will be portrayed.

From my own accumulated experience the prognosis is pretty good.

For example, in looking over my cases in which I have removed one or

more toes for arteriosclerotic gangrene, the majority associated with

glycosuria, I find that these patients under appropriate treatment have

up to the present time lived from five to twelve years without further

gangrene. In one case, during a period of ten yt'ars, I removed, from

time to time, in all, six toes. In the treatment, diet and hygienic life

play a very important part. I have also recommentled my patients to

take hot baths twice a day, use massage, and avoid active exercise.

> Centralbl. f. Chir., 1907, xxviv, S59.

^ Mitteiliinp;en aus den Grenzgebieten dor Medizin mid ('liirur<iio, 1907, wii, 21(1.

'Centralbl. 1". Chir., 190S, xxxiv, 491.
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The Question as to the Plane of Amputation in (Iangrene.

Willmanns/ after a study of 174 cases of spontaneous, senile, and dia-

betic gangrene, gives his conclusions as to the method of selecting the

place to amputate, chiefly between below and above the knee. He is

not familiar with Moskowicz's test, and is of the opinion that the pres-

ence or absence of pulsation in the popliteal artery should not influence

one, because its absence with collateral circulation will allow a lower

amputation than its presence without it, and in addition the circulation

is very much influenced by the presence or absence of venous thrombosis.

He makes a good point, however, when he states that if the line of the

demarcation forms rapidly and sharply, amputate below; if slowly,

indefinitely, or not at all, amputate high. On the whole he advises

conservatism.

Spontaneous Gangrene in Youthful Individuals, Presenile
Gangrene. This subject, which belongs to the surgery of the extremity

and includes the study of juvenile arteriosclerosis, I" presented with some
detail in 1901. HirscheP discusses the literature up to 1906, in report-

ing some of his own observations, but adds nothing new to the subject.

Gangrene in Youth after Infectious Diseases. Barraud* has

written a monograph, with 180 references to the literature and tabu-

lates 103 cases. Typhoid fever ranks first, with 44 cases; typhus second,

with 11 cases; puerperal infection comes third, with 9 cases. The
remaining 18 infectious diseases are credited with from 1 to 6 examples.

Malaria presents only two observations; the instance which I have

reported with illustrations, in Progressive Medicine, December, 1900,

p. 130, is not included. This complication, therefore, of an infectious

disease is rare. The majority of instances are observed in the second

and third week of the infection; there are very few after the eighth week,

but during convalescence, especially from typhoid, gangrene has been

observed. The gangrene is most common in the lower extremity.

The symptoms described by Barraud do not difl'er from the classic

picture. Acute, sudden pain is the symptom of onset; rarely do the

symptoms begin slowly and insidiously, and, in spite of the anesthesia

which rapidly appears, pain does not cease until the line of demarcation

has formed. The patient complains of formication and coldness of the

skin, which is first pale and then red. If the veins are involved there is

swelling and edema of the extremity. The most characteristic early

symptom is absence of pulsation in the peripheral arteries, which can be

felt as painful cords. The typical feature of gangrene usually begins

in a few days. The diagnosis should not be very difficult. It can be

distinguished from phlebitis by the absence of pulsation. The prog-

' Beitrage z. klin. Chir., 1907, Iv, 556; Centralbl. f. Cliir., 1908, xxxv, 411.

^ Progressive Medicine, December, 1901, p. 200.

3 Beitrage z. klin. Chir., 1906, Hi, 182.

' Dent. Zeit.'^clir. 1'. Chir., 1905, Ixxiv, 234.
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nosis is bad. In this list of cases the mortahty has been about 50 per

cent., which is about the same in the different forms of gangrene. As

this hst contains all cases, old and new, the probabilities are that under

modern treatment the mortality would be slightly less.

Barraud does not discuss preventive treatment, but, in view of what

we have already said, sudden pain in the extremities should be looked

upon as a symptom suggesting thrombosis; immediately there should

be blood-pressure examinations and careful palpation of the peripheral

artery; the leg should be elevated and kept in hot applications, or in

hot-air apparatus; if the veins are not involved, massage is not contra-

indicated; when positive signs of gangrene appear, an application of

the Esmarch should be made to estimate, if possible, the probable line of

demarcation. This, I am confident, will allow earlier amputation, with

better results. From the pathological findings it would appear that

there are some cases in which arteriotomy and removal of the thrombiLS

from the artery might save the leg, and I would suggest, when gan-

grene threatens, pulsation is absent, and the examination with the

Esmarch has been made, that before proceeding with amputation one

should expose the artery and see if it is possible to remove the clot. In

our discussion of surgery of the arteries it has been demonstrated that

such operations are Justifiable.

In Vol. II of Osier's Modern Medicine^ gangrene as a complica-

tion of infectious disease is mentioned under practically every infec-

tious disease. After typhoid it is stated that it is not common. Keen's

monograph is referred to, which includes 133 collected cases. This

collection, however, includes superficial gangrene of the skin, betlsores,

as well as that associated with thrombosis or embolism of arteries.

Thrombosis is more common, and is rarely associated with venous

thrombosis, while venous thrombosis or phlebitis, especially of the lower

limb, is a much more common complication of typhoid than extensive

involvement of the arteries with gangrene. It is rather interesting to

note that in Vol. I of the same text-book, in the extensive article on

malaria, by Craig, the complication of gangrene is not mentioned,

although the case I reported was also seen by the editor. Dr. Osier.

Diabetic Gangrene and Operations in the Presence of Gly-

cosuria. In Progressive Medicine for December, 1901, pp. 188 to

200, I gave this subject considerable attention. Since then I find in

the monograph of Karewski,^ the best and most practical statement of

the questions of interest to surgeons. It is first to be remembered that

after operations on diabetic patients or those suffering with glycosuria,

there are no peculiar symptoms or complications which might not occur

without an operation.

' Lea & Febiger, 1907.

2 Berl. klin. Wocliensclir., 1905, Nrs. 10-12; review in Centralbl. t. Chir., 1905

xxxii, 596.
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General anesthesia may be looked upon as contra-indicated unless the

operation is strictly necessary. Nevertheless, the danger of anesthesia

is not particularly great, and has been exaggerated. One must also bear

in mind that in many cases the operation removes a factor more dan-

gerous to the patient than the intervention. Second, we must recollect

that apparently diabetic patients have less local and general resistance

to infection than healthy individuals. As a matter of prognosis the

outlook is better for a patient in good condition with a high percentage

of sugar than one in poor condition with a low percentage. Therefore,

in diabetic patients the indication for operation should be studied more

critically, and all the usual precautions as to anesthesia and asepsis

more carefully supervised. If possible they should have a preliminary

dietetic treatment. In abdominal cases the usual cleaning out of the

intestines and preliminary starvation emphatically should be eliminated.

Diabetic patients do not stand sudden starvation. They should have

before and after operation, large quantities of water containing alkalies.

In any operation the toxins of the anesthetic and from the wound must

be eliminated; in diabetes this extra load on the process of elimination

must be aided by large quantities of water. The diet must be regulated

for the diabetes and not for the operation. These patients must not be

kept at absolute rest. Coma may become an indication for immediate

operation, especially in carbuncles and gangrene.

Diabetes mellitus is a lesion in which operative intervention is more

dangerous than the diabetes. The infiltration method of local anesthesia

of Schleich is contra-indicated in diabetes, because it lowers the resistance

of the tissues to infection. The general anesthesia should be as short

as possible, and the quantity of the anesthetic used as small as possible.

Diabetes is not a contra-indication for operation on operable malignant

tumors, especially if they can be performed aseptically. The worst

results are in carcinoma of the rectum, because when the sacral method

is chosen asepsis is impossible, and there is a large open wound. Oper-

ations upon the stomach and intestines are more favorable because

asepsis is possible, but these patients must not be starved.

Furuncles, if treated at all, should be excised; carbuncles should be

excised at once. This is very good advice, from my experience, and

frequently neglected. Furuncles should first be treated by fixation in

collodion; many will heal by this method. Carbuncles should never

be temporized with. All cases of suppuration should receive rather

more radical treatment. In the so-called diabetic gangrene, which is,

of course, due to the associated arteriosclerosis, the indications for ampu-

tation and the selection of the point of amputation are about the same

as in gangrene without diabetes, except one .should not risk delay, if

the gangrenous part is infected, for the purpose of, if possible, perform-

ing ii lower amputation. It is more important in the diabetic ])atient

to amputate at a point wliere asepsis can be more perfectly maintained

and where the blood supply is better.



ARTERIAL SUPPLY OF MUSCLES AND TENDONS 107

This paper agrees with iny own experience. The only patient with

diabetes whom I remember at the present time to have lost, was one

in which, I am of the opinion, starvation was the cause of the coma.

This patient had had symptoms of (Habetes, otf and on, for years.

According to his physician the sugar liad disappeared from the urine,

but when I saw him on the fourth day of his disease there was sugar

in the urine, ])ut no polyuria. The patient had been treated for typhoid

fever and had been suddenly placed upon a very restricted diet and not

much water. As there was a left-sided abdominal abscess, with begin-

ning general peritonitis, there was no time for treatment except oper-

ation. It was necessary to drain the abscess, and, although we gave the

patient large c[uantities of water with alkali, food was restricted. The

patient developed coma on the fourth day and died on the seventh.

SURGERY OF THE MUSCLES.

The various lesions of muscles are of great interest, and, from a prac-

tical standpoint, in the differential diagnosis between inflammatory and

neoplastic tumors should receive greater attention in the text-books.

In Progressive Medicixe for December, 1902, 1903, and 1905 the

entire subject was fully discussed. Since then the accumulated literature

makes further comment necessary.

Arterial Supply of Muscles and Tendons. Wollenberg^ has studied the

arterial supply of muscles and tendons, similar to that beautiful work of

Lexer on the vascular supply of bone, and employed the method of

Opitz and Hildebrand, in which the arteries are injected with mercury

and the arterial tree portrayed on the .r-ray plate. Wollenberg confines

his studies to the large muscles of the lower extremities only. As far

as its relation to lesions of muscles and to the operative treatment is

concerned, it does not compare with Lexer's work on the bone. His

practical conclusions are scanty. In regard to the tendon he has dem-

onstrated that the chief blood supply comes from the peritoneum, and in

all tendoplasty this should be preserved as much as possible.

In plastic operations upon muscle a correct knowledge of its circula-

tion should theoretically V>e of practical importance, and I have ex-

amined carefully his illustration of the quadriceps femoris, upon which

extensive plastic operations may be necessary for lengthening an old

fracture of the patella. The anastomosis of the vessels in the muscle is

so extensive that, for practical purposes, one can almost disregard the

circulation. This work, however, opens up a new field and should be

further carried on.

Physioloc/t/ of Muscle I h<)])e next year to devote more attention to

this subject. Th(^ literature is somewhat scanty, and I am not ]>re]-)ared

1 Zeitschr. f. Orth., Chir. 1905, xiv, 312.
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at the present time to present it in a practical way. Physiologists have

been particularly interested in the cause of muscle fatigue. This and

the various forms of muscle pain (myalgia) are of great interest to the

general practitioner.

Injury to Muscles. In a contusion of a muscle one must bear in mind

not only the immediate results—rupture or hematoma—^but the later

results. After a muscle contusion, various forms of myositis, chiefly

the myositis ossificans, may take place.

After contusion, an intermuscular sarcoma is by no means infrequent.

It is important, therefore, for the practitioner to carefully observe his

cases of apparently simple muscle contusion. If the primary swelling

does not disappear rapidly it is not always a hematoma, but may be a

myositis or a sarcoma. A swelling after complete disappearance of

the primary is by no means always sarcoma; it may be chronic myositis

ossificans. These points will be again emphasized under myositis and

tumor.

Psoas Hematoma. Lesions in the region of the ileopsoas muscle are

of interest in the dift'erential diagnosis in the domain of surgery of the

extremity, because, before the appearance of the tumor above Poupart's

ligament the contraction of the muscle produces flexion, adduction, and

inward rotation at the hip, and may simulate some lesion in the hip-

joint. The first and only case of infected psoas hematoma which I

have seen was diagnosticated and treated for some time as an arthritis

of the hip-joint. Moses^ has collected seventeen examples of psoas

hematoma from the literature, all of traumatic origin, one of them in a

hemophilic, and reports three observations from Garre's clinic in which

the psoas hematomas were observed in patients with the history and

signs of hemophilia. The hemophilic hematomas are distinguished

from traumatic by the recurrence of the tumor, but now and then in the

pure traumatic cases, if the patients are allowed to walk too soon, a

recurrence may also take place.

The lesion, therefore, is rare after traumatism and very unusual in

hemophilia. The clinical picture does not dift'er from that in any other

lesion of the psoas muscle. The flexion at the hip is characteristic, yet

careful examination will exclude a lesion of the joint. The palpable

tumor at once fixes the source of the restricted motion at the hip, but one

cannot always be sure that it is a hematoma, even with the history of

traumatism on one hand, or evidence of a hemophilia on the other.

The temperature which may be present in the hematoma, due to the

blood ferment, may suggest a tuberculous or pyogenic abscess, and also

in sarcoma there may be fever. A reaction to tuberculin should exclude

the hematoma in favor of tuberculosis. A leukocytosis, with a difl'er-

ential count in which the polymorphonuclear leukocytes are increased

' lieitrtige z. klin. C'liir., 1905, xlvii, 592.
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and the eosinophiles decreased, would be a positive indication of an

infected hematoma. Now and then the pulsation of the artery over the

hematoma has been misinterpreted as a sign of aneurysm.

The differential diagnosis is important. In hematoma, especially asso-

ciated with hemophilia, operation, even diagnostic aspiration, is contra-

indicated, and the best results are obtained from rest and extension of

the limb. As a sarcoma in this region would be practically inoperaV)le,

no harm could be done by non-interference. The indications for

operation are: in non-hemophilics the increasing size of the blood

tumor, with signs of anemia; this is very unusual. When there is fever

and the blood count indicates infection, the tumor must be explored for

drainage. The hematoma, even in hemophilics, may develop a con-

nective-tissue wall and remain clinically as a blood cyst. In Virchow's

first case, discovered at autopsy, the tumor had been present three and

one-half years in a male, aged twenty-three years.

Blood and lymph cysts in the thigh and ileopsoas areas I have pre-

viously discussed.^ The differential diagnosis of tumors of the psoas

and iliac muscle was presented in Progressive Medicine in December,

1903, p. 185, based upon the contributions of Jacobsthal and (jobell.

Since then I have found no other references. Now and then a chronic

appendicular abscess may be mistaken for a hematoma or sarcoma.

There is a recent article on this subject, but I cannot put my hand on the

reference. We have a record of a similar case in the Johns Hopkins

Hospital surgical department. The wall of the appendicular abscess

may be so thick, the lining edematous granulation tissue so abundant,

and the pus so inspissated, that at first sight it looks like a broken-down

sarcoma. A microscopic study of the wall, of course, would settle the

diagnosis.

Rupture and Hernia of Muscle. Binnie^ gives a very good description

of diagnosis and treatment of these injuries. The more interesting

groups of muscles which may be the seat of rupture are the biceps of the

arm, the adductors of the thigh, and the quadriceps femoris.

Dobbelin^ describes two cases, one bilateral, both in soldiers; it is the

condition called the "rider's thigh."

Quenu and DuvaP confine their contribution to the tendon of the

quadriceps femoris. Here a differential diagnosis from fracture of the

patella can and must be made. Wiesmann,'' in discussing ruptures of

the biceps, reports his observation, which is of greater interest because

it was bilateral and affected the tendon only. In the monograph of Loos"

one will find the literature to date embracing a study of some 66 cases.

In 37 the muscle was the seat of rupture, in 19 the tendon, and in only

^ Progressive Medicine, December, 1905, pp. 249 and 257.

2 Keen's Surgery, 1907, ii, 444. ' Centralbl. f. Chir., 1907, xxxiv, 762.

* Ibid., 1905, xxxii, 89.3. .
' Beitrage z. klin. Chir., 1906, xlix, 161.

« Ibid., 1900, xxix, 410.
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3 was the seat of teiKlinous rupture just above its attachment to the

radius.

Good results should always be obtained in rupture of the muscle by

open incision and suture, but experience has demonstrated that in many

cases healing has been accomplished by rest, fixation, and massage.

The indication for operation is governed more by the size of the defect

and the complete absence of function. When the muscle or tendon is

completely ruptured, operation is indicated. In the majority of partial

ruptures conservative measures will accomplish good results.

Muscle Paralysis. Now and then the function of a single muscle is

destroyed by an injury to its nerves. The points in diagnosis and treat-

ment are brought out in an interesting paper by Samter/ in which he

tlescribes a case of traumatic paralysis of the serratus muscle. Appar-

ently it was due to a dislocation of the scapula, at w^hich time the thoracic

longus nerve was caught between the rib and coracoid process. In

view of the position of the nerve injury, it was considered best to do a

muscle plastic operation. The sternocostal portion of the pectoralis

major was separated from its attachment to the humerus and sutured to

the scapula corresponding to the attachment of the serratus magnus.

In twelve days function was restored by the substitution of the pec-

toralis major for the paralyzed serratus. Muscle transplantation, then,

is indicated when it is impossible to restore the nerve supply of the

affected n^uscle and when the anatomical condition will allow this

substitution.

Ischemic Myositis with Contractions. There is no more pitiful condition

than this after an injury, usually a fracture, in healthy, strong children.

It is most commonly observed in the forearm with fracture of the fore-

arm bone, or the humerus at the elbow. In the fully developed de-

formity it is known as Volkmann's contraction. There is a general im-

pression, especially in this country, that the myositis due to the anemia

is brought about by tight bandaging. Undoubtedly such cases do occur,

but the pi-()l)abilities are that more are due to injury of the bloodvessel

at the time of the trauma. In adults a contusion of an artery, with

some subsequent thrombosis, is apt to lead to gangrene," but in children

the tissues have greater vitality, and collateral circulation is more quickly

established; gangrene is rare.

For the fully developed ischemic myositis with contraction the results

of treatment are not satisfactory, and practically all literature deals only

with this stage of the disease. Before discussing this part I would like

to emphasize again some points frequently referred to in this journal

when discussing fractures. After an injury of an extremity, with or

without fracture or dislocation, there should always be an examination

for the peri])heral pulse; its absen((> indicates an injury to the artery,

' Ccntrall)!. f. Cliir., l'.)()7, svippk-ment, xxxiv, 99.

^ Progkessiye Meoicine, December, 1899, p. 187.
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and until circulation is reestablished no treatment should be employed

for the injury which in itself will interfere with circulation. In some
cases it may be necessary to cut down upon the artery and restore the

circulation by vessel suture. In all injuries to the extremities, espe-

cially fractures, the first dressing should never interfere with circulation.

In the subsequent treatment good circulation should be maintained by
frequent change of dressing, massage, and passive motion.

In my own experience, in all six cases, the primary dressing placed

on the arm within a few hours after the accident, was, as far as I

could make out, a firm one, usually plaster and had not been changed

for from one to three weeks. Preventive treatment will at least allow

the physician responsible for the injury to emphatically state that there

had been nothing in the treatment of the fracture which could have

brought on ischemia and the subsequent myositis, and, therefore, there

must have been some injury of the artery. As a matter of fact, cases with

such a history I have never seen nor read of. I am of the opinion that

an injury of the artery which does not lead to gangrene would be asso-

ciated with collateral circulation of sufficient degree to prevent ischemic

myositis, if the injury had been properly treated.

For Volkmann's contraction numerous methods have been advised.

Robert Jones,^ of Liverpool, relies upon purely mechanical and manipu-
lative routine. He is unwilling to enter into the controversy of the

etiological relationship between tight bandaging and the myositis,

further than to state that the condition, in his opinion, may arise from

pressure within the arm. These cases are usually reported by surgeons

who did not see the case in the original recent state, and, as Jones

remarks, it is usually difficult to obtain a correct history. Of the 24

cases observed in the late stage by Jones, 19 were associated with

fracture; in 12 the fracture was of both radius and ulna; in only 1

case was the fracture in the lower third; in 6 the fracture was at the

elbow-joint; in 1, of the radius only, in the upper third. In 6 cases

there was no fracture; in 2 of these there had been a crush of the soft

parts; 1 was secondary to an elastic tourniquet; another was secondary

to traumatic myositis ossificans. All of his patients were children under

fourteen years of age. The deformity (Fig. 6) is flexion at the wrist,

slight hyperextension at the metacarpophalangeal range, and contrac-

tion of the fingers. When the nerves are secondarily involved the

prognosis is practically hopeless.

Jones' method is as follows: "I cut out of zinc or sheet-iron five

splints which will fit the patient's fingers when extended. An assistant

is asked to fully flex the wrist and to hold it steadily and forcibly in that

position. It will then be noted that by this maneuver the fingers are

relaxed, and each one must be separately splinted. The wrist is then

' American Journal f)f Orthopedic Surgery, UM)S, v, 377.
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released and the patient is directed to systematically attempt to extend

the now very contracted metacarpophalangeal range. After a few days

this can usually be done sufficiently to admit a splint to be applied from

the finger tips to the wrist-joint, the wrist being fully flexed to admit of

this. The fingers are, therefore, bound in five splints, and over these

the hand is fixed in a splint which reaches to the wrist. For several days

the hand is exercised in the direction of extension, and a splint applied

over the other splints extending from finger tips to elbow, and is at

intervals altered so that by degrees the wrist is fully extended. For

some weeks this position is maintained until all contractile elasticity is

lost. The splints are tlien removed and the hand bandaged.

Fig. 6.—Ischemic mvositis with contracture after fracture of the forearm.

Jones claims that his results are better than from the operative treat-

ment.

Ferguson' reports two cases subjected to operation, with good re-

sults. In the first all muscles and tendons of the forearm were

matted together by new fibrous tissue. Each muscle and tendon was

separated, and the ulnar and median nerves were disengaged and

stretched. The flexor tendons were lengthened by a plastic operation;

the wound cavity was filled with sterile olive oil and closed. In the

second operation the ulnar and median nerves were exposed above the

' Annals of Surgery,'! 90G, xUii, .598.
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elbow near the seat of the fracture of the humerus, but it was found that

they had not been damaged. The musculospiral nerve, however,

appeared thickened, but there was no evidence of pressure upon it.

Upon the muscles of the forearm an operation about similar to that in

the first case was done. In this case the nerves were distinctly involved

in the scar tissue, and after their exposure appeared atrophied.

Hildebrand^ is of the opinion that the most important thing to do is to

isolate the nerves from the surrounding rigid muscles and transplant

them into the subcutaneous fascia; the muscle defect is then closed.

According to him the nerve changes may be primary. Of 4 cases

subjected to operation, 1 is cured, 2 are improved, and 1 is recent.

Bardenheuer- is of the opinion that the changes of the nerves are sec-

ondary. He calls attention to the fact, which I have previously men-

tioned, that ischemic myositis is more common in children, because in

them the circulation after an injury to the main vessel is better main-

tained by collaterals than in the adult. In reporting ten carefully

described cases he is of the opinion that operation with separation of

the inflamed muscle should be done. Kleinschmidt,^ in his case,

shortened the radius and ulna by resection and succeeded in improving

function.

Myositis Ossificans. The literature which has accumulated since 1905

is large. There are more contributions to this interesting lesion of the

muscles than to all others combined. However, I do not find in this

recent literature much more than additional cases. All the other more

important points V have brought out before. The prevailing opinion

of the recent observers confirms the view that osteoid tissue can develop

from connective tissue, and it is not necessary to suppose that it is only

due to periosteum misplaced by trauma.

Myositis ossificans in some respects resembles ostitis fibrosa. In

both there are two types: one involving the entire muscle or osseous

system, and the second localized in a single bone or muscle. The

myositis ossificans progressiva, or calcinosis multiplex progressiva inter-

stitialis ossificans, is the name given to the general muscle disease, which

I first mentioned in 1902.'^ Since then there is another interesting con-

tribution by Krause and Trappe." This is a rare disease, most frequent

in males and children, and the early diagnosis is difficult. The process

is an inflammatory one; it begins in the connective tissue, and the

muscle is only secondarily involved. It may stop in the fibrous stage,

but, as a rule, there is always some calcification, and in the majority of

Centralbl. f. Chir., 1907, xxxiv, 490. ^ Ibid., 1906, xxxiii, 585.

Ubid., 1907, xxxiv, 81.

< Progressive Medicine, December, 1902, pp. 166 and 172; December, 1903, j).

182; December, 1905, p. 246.

^ Ibid., December, 1902, p. 166. « Centralbl. 1". Chir., 1908, xxxv, 42.
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cases later in the tliseiise definite ossilieation takes placr. Tlu^ new lione

is apparently a produet of the connective tissue.

No etiological factor has been demonstrated; syphilis has been

considered. We are quite familiar with the ossification of syphilitic

periostitis, but this is no argument that myositis in syphilis should be

associated with bone formation.

The localized myositis ossificans is always of traumatic origin. In

some cases the trauma is intermittent and continuous. This group

must be separated from the larger one, in which the ossifying myositis

follows a single trauma.

All the important points in the etiology, clinical picture, pathology,

and treatment of myositis ossificans traumatica are again brought

together in a large contribution by Strauss,^ who collects 127 cases and

gives the entire literature, except some American and English references.

This larger collection of cases confirms the statements previously made

in Progressive Medicine from a smaller number of observations.

The majority of cases are in the muscles of the thigh and in the arm.

The biceps of the arm with 64 cases predominates; the quadriceps

with 43 comes next, and there are 13 in the adductor muscles. Up to

the time of Strauss' article (1905) the isolated cases were: in the masseter,

2; gluteal muscle, 2; temporal muscle, 1; and the ball of the thumb, 1.

Since then Rubesch" has observed ossification in the scar after an oper-

ation for an epigastric hernia. The patient was a male, aged forty-

three years, and the wound healed per primam. As far as I know this

is the first case and the best evidence of the possibility of bone formation

from connective tissue. Strauss,^ in his second commimication, reports

the first occurrence of ossification in the subclavian muscle, and illus-

trates it with an .r-ray. The bone formation was secondary to an

indirect trauma—a dislocation of the acromial process of the clavicle.

In view of the intimate connection of the subclavian muscle and tiie

periosteum of the rib and clavicle, the possibility of periosteal origin of

the bone formation cannot be excluded. In this case it disappeared

spontaneously, and this case can be used as further evidence of the success

of conservative treatment. In the two years between Strauss' communi-

cations, thirty-two cases have appeared in the literature, bringing tlie

number up to 159.

INIachoP calls attention for the first time to the common occurrence of

myositis ossificans in the capsule and muscles about the ell)()w-joint

after a posterior dislocation. It is rather remarkable that it has never

been found in old unreduced dislocations, only in those which have been

reduced in the recent state. Except where the bone formation is ex-

tensive, the ossification will ])e overlooked unless the patients are

1 Archiv f klin. Cliir., 1905, Ixxv, 111. ' Centralbl. f. Chir., 1908, xxxv, .341.

' Deuf. Zeitschr. f. Chir., 1907, Ixxxix, (530.

* lieitrase z. klin. Chir., 1908, Ivi, 774.
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watcdied for a iiuinber of months and studied with tlie x-ray. On
account of this possibility, a prognosis after reduced posterior disloca-

tion of the elbow should be guarded. The bone formation varies in

extent, and an operation should never be performed until at least one

year has passed, because the trauma of the operation may excite new

l)one formation, and because when left alone the bone is usually

absorbed. Interference is only indicated when the nerves are involved,

and here one must operate earlier, but for impaired function one should

wait at least a year.

This finding of Machol is new, and should be borne in mind. I have

not seen many recent dislocations of the elbow, but those which I have

observed and reduced have not, to my knowledge, had sufficient ossifi-

cation about the joint to impair function. The possibility of a periosteal

origin of the bone in this group of cases is great, because in a posterior

dislocation of the elV)o\v slight fracture of the bone, or tear of the perios-

teinii, must occur in a large number of cases.

Frangenheim^ reports an example of ossification in the brachial muscle

after a dislocation of the elbow. The bone formation was observed

a few weeks after the injury.

I find that before Rubesch,- Ropke^ had observed two examples

of ossification in scars after laparotomy; in one there was the usual

central cyst.

The contributions of Graf"* and VoUrath^ are of interest, because they

demonstrate that even at so late a date as 1907 two observers, studying

their own cases, come to different conclusions. Vollrath, who excised

his bone tumor fifteen days after the trauma, concludes that it is of

periosteal origin, and questions the possibility of true connective-tissue

origin, while Graf agrees with the view now generally accepted, that in

myositis ossificans traumatica the bone formation may be of connective-

tissue origin, and there are a sufficient number of cases in the literature

to prove this.

As Ropke, in his excellent discussion, points out, bone formation is

by no means unique in tissues far removed from bone; the thyroid

tumors, breast tumors, calcified areas in lymphatic glands, in the lung,

and so forth, and he collects the observations in the literature which

favor the now-accepted view that w^hen the necrotic tissue of an inflam-

matory focus is not absorbed it is usually calcified, and this deposit of

calcium favors the production of bone.

From a diagnostic standpoint, with rare exceptions, the .r-ravs will

differentiate the tumor of the benign muscle inflammation from a sar-

coma. If there is any doubt exploration should be done. In a recent

observation of Dr. Halsted in his own clinic, which he will publish

' Centralbl. f. Chir., 1908, xxxv, 64S. Loc. cit.

' Archiv f. klin. Chir., 1907, Ixxxii, SI.

' Centrall)!. f. Chir., 1907, xxxiv, 17S. ^ Il)i(l., p. 178.
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later, the a'-rays did not show any bone shadow in the tumor situated in

the kun]>ar muscles near the vertebrae. For this reason it was explored,

and the usual blood cyst with young osteoid tissue in the wall was found.

Perhaps, on account of the thickness of the body and the small quantity

and youth of the bone tissue, it did not appear on the a:-rays.

As to treatment, the consensus of opinion favors delay unless there is

some definite indication, doubtful diagnosis, pressure pain, and so

forth. There have been numerous successful cases in which the bony

tumor could be completely excised.

When the operation has been performed in the early stage, before the

tumor had ceased to grow, recurrence is the rule.

Cysticercus Cellulosae in Muscle. As this parasite may produce single or

multiple subcutaneous tumors, it is important for surgeons and practi-

tioners to bear it in mind in diiferential diagnosis, and for this reason

the excellent paper of Danielson,^ from von Bruns' clinic in Tubingen,

who for the first time collects all the published cases and presents a

systematic discussion, justifies a review. Nothing of a similar character

can be found, to my knowledge, in English. The contribution is based

upon two observations of single tumors in von Bruns' clinic, and thirty-

three cases from the literature; eighty-two examples of the multiple

form—all from the literature.

Cysticercus cellulosse is a disease which, according to Orth and

Hirschberg, dies out; that is, the parasite disappears. Chnically it

presents itself in two forms, as a multiple tumor, or a single swelling.

The exact distribution of the multiple tumors can be based upon autop-

sies only. More frequently the parasite is found both in muscle and

internal organs. One, of course, in the multiple disease can be certain of

the muscle tumors only, unless there are cerebral or eye symptoms sug-

gesting their presence elsewhere. Their most common occurrence is in

the pectoral muscle, then the upper extremity, the body, and, last, the lower

extremity. There are small, subcutaneous nodules, painless and freely

movable. When calcified they can be made out by the x-rays (Stieda).

Although not mentioned by Danielsen, the blood count will show a great

increase in the eosinophiles, especially when there is some fever and

general muscle pain and tenderness. The prognosis is good, except

when one of the parasites is situated in a vital organ. The best method

to establish the diagnosis is to excise one of the nodules. In the single

tiunor a correct diagnosis has never been made imtil after operation

when the parasite was demonstrated. If not infected, they must be

differentiated from the various benign and malignant tumors. Clini-

cally they will resemble chiefly the benign, and at the exploratory inci-

sion there will be no difficulty, from the inflammatory connective-tissue

wall and the contents of the cavity, to differentiate it from a tumor which

' Beit rage z. klin Cliir., 1904, xliv, 238.
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would rt'ciuire a larger operation, but complete excision should always

be done. When infected they may resemble a malignant tumor. This

is due to the fact that the infection is subacute, and the slow involvement

of the skin, especially when the nodule is situated in the pectoral muscle,

might be mistaken for a cancer. In one of v. Bruns' cases a diagnosis

of cancer of the breast was made.

In Dr. Osier's clinic I have had an opportunity to see a few ex-

amples of the multiple lesion, and have excised single nodules for diag-

nosis. Some years ago, with Dr. Fisher, at the Union Protestant

Hospital, I saw a boy suflering with fever and, what he called, abdominal

pain, but in addition to multiple areas of tenderness in the abdominal

wall there were other tender areas on the pectoral muscles, arms, and

thighs, and a leukocytosis of 17,000 showed increase chiefly of the

eosinophiles. The correct diagnosis was made, and a nodule in one of

the abdominal muscles excised, confirming the diagnosis. On two

occasions I have found the parasite in the pectoral muscle removed

at a breast operation, but I have never, to my knowledge, encountered

the single tumor. Since the article just reviewed the subject has been

given full attention in Nothnagel's Special Pathology and Therapy,

1904, vol. ii.

Primary Tuberculous Myositis. The principal points in the rare occur-

rence, diagnosis, and treatment of single tuberculous foci in muscle, I

have previously discussed.^ Since then a very complete article has

appeared by Frida Kaiser,- who apparently has collected all the pub-

lished cases with the literature. However, as Dr. Mitchell is to present

this subject before the International Congress of Tuberculosis, I shall

postpone further discussion until his article is published. The more

important points, however, will be found in my previous discussion.

Primary Hemangioma of Muscle. John S. Davis,^ in reporting some

cases under his own observation and those from the clinic of Halsted,

of the Johns Hopkins Hospital, tabulates 153 cases collected from the

literature, and gives a very complete bibliography of this subject. In

Progressive Medicine for December, 1903, p. 184, I first introduced

this interesting and perhaps most common muscular lesion, and later*

presented the subject with the literature more in detail.

The contribution of Davis may be looked upon as the most complete

which has appeared in English literature.

Primary hemangioma of muscle ranks with myositis ossificans trau-

matica as the most frequent lesion of striated muscular tissue. Appar-

ently in many cases it is of congenital origin, although it is quite pos-

sible that trauma may be the direct etiological factor. The tumors are

^ Progressive Medicine, December, 1903, p. 179.

2 Archiv f. klin. Chir., 1905, Ixxvii, 1033.

2 Johns Hopkins Hospital Bulletin, March, 190S, xix, 74.

^ ruoGUEssivE Medk'IXE, December, lOO.'i, p. 242
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most conimoii in children or yonng adults. It is rather interesting to

note that no examples have been observed in the negro race. The
characteristic symptoms are compressibility antl change in size. These

symptoms are not always noted, but in the four cases wh ch I have

observed they have always been present. The swelling, as a rule, is of

slow growth, and pain of an intermittent character is an almost constant

symptom. Pain may be referred to the lower portion of the extremity,

and now and then has influenced the physician to look upon the hand

or foot as the seat of the disease and not recognize the angioma higher

up. In a few cases the patients have been treated for flat foot, on

account of the pain referred to the foot and slight equinus due to the

contraction of the muscles in the calf, the seat of the angioma. Phle-

boliths, now and then, can be palpated, and these are suggestive. A
varicose condition of the superficial veins of the skin has been present

in a certain nimiber of cases over the intermuscular angioma. Liston

and Matsuoka observed pulsation in their cases, and a venous hum has

occasionally been recorded on auscultation. The tumor is rarely cir-

cumscribed, but now and then this has been observed, and, on account

of the spherical shape, looked upon as a cyst. As a rule, it is lobulated

and of douffhv consistencv. In older cases in which there is considerable

connective-tissue formation one will find on palpation hard and soft

areas. When present on the extremity, elevation of the limb reduces

the size of the tumor; lowering has the reverse effect. The application

of a rubber bandage above will increase the size and tenseness of the

tumor. Up to the present time there have been no good a:-ray studies,

but I am inclined to think that in the future they may be of some assist-

ance.

In the differential diagnosis the long duration of the swelling will

practically exclude sarcoma, but when the cases are observed shortly

after their first appearance and the symptoms of compressibility and

change in size cannot be made out, sarcoma cannot be excluded. Among

the benign lesions, lipoma and tuberculosis of the tendon sheaths

resemble more closely intermuscular angioma than any other lesion.

As operation is indicated the nature of the trouble will at once be

revealed at the exploratory incision. The angioma presents a spongy,

vascular tissue. In the older cases there is considerable fibrous tissue

and fat mixed with the spongy, vascular angioma and muscle tissue.

The other lesions mentioned by Davis in the differential diagnosis

are the different forms of chronic myositis, syphilis and tuberculosis,

myositis ossificans, fibroma and hernia of the muscle, hematoma,

hydatid and dermoid cysts, and metastatic carcinoma. Another one to

be thought of is the cysticercus cellulosse. In regard to treatment,

excision, of course, gives the best results. This radical procedure,

however, should never be done at the expense of functionating nuiscle

or widi die production of mutilation. When the angioma cannot be
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completely excised for this reason, the Paquelin cautery or liquid air

should be employed to destroy the blood spaces by the inflammatory

reaction which is set up by these applications.

SURGERY OF THE JOINTS.

The most important contribution to the surgery of joints is that by

Prof. Erich Lexer/ of Konigsberg. He has successfully resected anky-

losed joints and substituted a new joint from the limb of a recent ampu-
tation. In his paper he writes that bony ankylosis can be removed by
operation only. To attempt to get motion by interposition of soft parts

of all kinds, or the interposition af foreign substances, has been tr^ed

with but slight success. Transplantation of cartilage has been success-

ful, but has but a hmited field.

Lexer's first case was an ankylosis of the elbow of gonorrheal origin.

As the right knee was also ankylosed. Lexer took the patellar surface

of the femur, bone, and cartilage, divided it into two equal parts, and
placed them in the elbow, cartilage to cartilage. The thin transplanted

disks fitted well to the resected ends of bone in the elbow. Healing was
perfect, and there was some motion when the patient left the clinic. The
final result could not be followed. This case, however, demonstrated

the feasibility of the transplantation of bone and cartilage.

In the second case the entire knee-joint from a recent amputation

was transplanted into the wound after resection for an ankylosed knee.

The patella of the patient was left. In the transplanted knee-joint

Lexer took both epiphyses with crucial ligaments, articular and semi-

lunar cartilage. The bone suture was performed with a nail. In this

case the interposition of soft parts beneath the patella, which had to be

detached from the femur by a chisel, was omitted, and a second oper-

ation was necessary to separate the adhesions. This second operation

demonstrated complete union of the transplanted joint, and the preser-

vation of the cartilage. A microscopic examination of the union

between the transplanted foreign bone and the bone of the patient

demonstrated osseous union. In a third case a similar transplantation

from a freshly amputated limb to a knee resected for tuberculosis was
performed. X-ray pictures are shown of both these knee cases five

months and nine weeks after operation.

The patients can bear their weight without pain; there is slight

lateral motion in one case. Later it will be necessary in these two
cases to do muscle transplanting operations to improve function, as

active motion is now less than pass'.ve. Lexer then attacked the prob-

lem of substitution of joints after resection for tumors. The first

' Surgery, Ciynccologv, and ( )l).stetrics, 1908, vi, GOl.
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observation was a cystic incdiillarv sarcoma of the ii])j)cr end of the

tibia. The articular cartilage of the tibia had to b(> removed, but the

femur was left intact; to fill the defect of the tibia a corresponding bone

was removed from an amputated imb. This piece of tibia was covered

with its articular cartilage and periosteum. As Lexer liad previously

found that the bone marrow became necrotic, he curetted the medullary

cavity of the transplanted piece and filled it with iodoform. Complete

healing took place. Fig. 7 is an .r-ray picture of the result five months

I'iG. 7. (Lexer.)

after the transplantation. The very dark shadow^ is the iodoform

filling. There is good motion as well as definite evidence of callus at

the point of union, and the x-ray two months after operation showed

positive signs of new bone from the transplanted periosteum. Lexer has

also substituted the lower portion of the fennu' of an amputated limb

for the upper two-thirds of the humerus removed for sarcoma. One

condyle was used to act as the head of the humerus. He has also

transplanted a proximal phalanx of the fourth finger, which had been

removed for chondroma.

Transplantation of bone, with and without periosteum, has been done

successfully for some time. Lexer has simply carried the procedure

farther in transplanting cartilage with bone.

I find that Tycxer is not the only (n^c to have performefl successful
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transplantation of the entire joint. Buchmann/ in two cases of anky-

losis of the elbow, transplanted the first metatarsophalangeal joint of

' the great toe into the resected wound. The new piece of bone came in

contact with the resected humerus and the ulna; the head of the radius

and the corresponding portion of the humerus were sufficiently excised

*not to interfere with joint motion. The metatarsophalangeal joint was

selected from the patient because such an excision does not interfere with

the function of the foot. The entire joint unopened was transplanted;

bone suture was not necessary. Healing was perfect, the motion was

better than after the ordinary resection of the elbow, and the arm stronger.

In the details of the technique, the olecranon process of the ulna is

resected subperiosteally; then the joint is opened by forced flexion with

severing of the ankylosis; the attachment of the brachialis anticus to the

coronoid process of the radius is detached with the periosteal elevator,

and the articular surface of the humerus sawed away. This is done

through a longitudinal posterior incision. A niche is then made in the

ulna and humerus, and the transplanted joint fitted. To get proper

motion the plantar surface of the joint becomes anterior in the elbow,

and the metatarsal end fits in the humerus,and the phalangeal in the ulna.

The wound is closed and the arm fixed in plaster in extended position.

Etiology of Joint Diseases. As the recognition and treatment of all

forms of arthritis belong almost strictly to surgery of the extremities and

orthopedics, I have attempted in these articles to keep fully abreast of

the important additions to recent literature. The subject is an unusu-

ally large one, and much of it belongs to the domain of the specialist.

However, there are many problems with which the general practitioner

should be familiar, especially those of etiology and diagnosis. With this

education he will be able to select and refer to the specialist those cases

which require more expert surgical treatment.

There are far too many single and multiple ankylosed joints in every

country. In the United States, in view of the opportunity of a rapid

difi'usion of knowledge among the profession, and due to the fact that the

mass of people are better educated, more intelligent, and seek advice of

the physician earlier, we should see each year fewer cases of chronic

arthritis with ankylosis antl deformity.

Clinical experience and laboratory investigation are emphasizing each

year more and more that traumatism and infections are the chief etio-

logical factors of those joint inflammations which lead to ankylosis and

deformity. The common occurrence of gonorrheal arthritis is beginning

to be recognized by all.

Gout may be looked upon as a form of arthritis in which infection

plays no part. In gout, metabolism is chiefly at fault, and the arthritis

is due to the irritation of deposits of urate of soda in the connective

' Centrall)!. f. Cliir., iStOS, xxxv, ."vS2.
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tissue near joints, hursne, and tendon sheaths. Gout is controlled

entirely by dietetic means. The gouty arthritis rarely becomes infected,

and it is seldom necessary to intervene surgically. In all other forms

of arthritis it is a great question whether faulty metabolism is an etio-

logical factor. Rather the metabolic changes observed in polyarthritis

are caused by the same infectious agent as the joint lesion itself.

In the joint lesions of scurvy, purpura, and other allied diseases the

hemorrhage in the synovial membrane and in the joint acts as an

irritant. Infection, except secondarily, plays no part. It is a very

unusual observation to see such a joint go on to destruction and anky-

losis. Konig has described a few cases in hemophilia.

In the arthropathies associated with syringomyelia and tabes dorsalis

trauma is the chief factor which leads to the gross joint changes. If

these joints are protected early, the pathological changes are arrested.

Intermittent joint hydrops apparently is a symptomatic condition,

and these rare cases demand the most careful differential diagnostic

study. In my single observation, reported in Progressive ^Medicine,

some years ago, the patient turned up later with typical gumma. So one

must conclude that the intermittent hydrops was of luetic origin.

In every case, therefore, of acute or chronic joint inflammation, one

must search for trauma or infection. The most important to look for

first is infection. If there is a joint effusion, bacteriological studies

should be made at once from the aspirated fluid. The negative findings

by no means exclude infection, while positive demonstration of organisms

at once clinches the diagnosis. In either event one must search for

a portal of entrance; the genito-urinary tract for the gonococcus; the

tonsils, nasopharynx, the teeth, furuncles, tuberculous and non-tubercu-

lous lesions of the lung. Every patient suffering with acute or chronic

joint inflammation should have the tonsils removed, the nasopharynx

treated, all carious teeth extracted or filled after disinfection. It seems

surprising that for years we have concentrated our attention on the

joints (surgeons), or on some changes in metabolism (physicians), and

not investigated for the source from which the infections flowed.

Traumatic Arthritis. I can find nothing in recent literature that can

be looked upon as especially new. In the previous numbers of Pro-

gressive Medicine all the more important facts have been discussed.

Certain phases, however, demand repetition. Trauma as an etio-

logical factor in joint inflammation may act in various ways. In some

the trauma is such a prominent feature that both physician and surgeon

cannot overlook it. In other cases the trauma is so remote in time or

so indirect that it escapes notice.

Traumatic arthritis may be divided into two groups: In one there is

a single trauma; the harm is accomplished. To this class belong all

contusions and sprains. In the second grou]) the trauma is usually

slight and continuous. For example, the traumatism to a joint from a
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flat foot, or any acquired or congenital deformity which changes the

weight-bearing plane of the lower limb, or compels the joint of the upper

extremity to work at a disadvantage. After a contusion or a sprain,

slight trauma may continue, due to the relaxation of a tendon or capsule,

or the presence of a loose piece of cartilage. Many in the profession will

not realize the extensive changes that may follow continuous trauma.

First, there is joint effusion which leads to distention of the joint capsule

and relaxation. The articular surfaces receive the burden differently; at

the point of greatest pressure they are worn away, and at the least

pressure there is expansion of the spongy bone behind the articular

cartilage. In the synovial membrane and at the periosteal cartilage

border there may be a newgrowth of cartilage and bone. Such

extensive changes are more often seen as the result of continuous

trauma in the arthropathies of syringomyelia or tabes, but they can

occur with any lesion of the nervous system.

When traumatism to joints are properly treated in the recent state by

protection, passive motion, and massage, secondary conditions do not

follow. When slight joint effusion, with or without pain, is subjected

to careful investigation, one will find at the exploratory arthrotomy

relaxation of the capsule or tendon, joint fringes, or loose cartilages

which are keeping up the irritation, and which, when removed, relieve

the condition. When deformities are corrected, the arthritis of the

neighboring joints disappears. Recent literature contains many articles

reporting examples, single or in groups, of just such occurrences, and

my own experience is increasing with each year. I am convinced that

physicians in general practice are not sufficiently keen in their investi-

gations on the relation between trauma and arthritis.

Pyogenic Arthritis. We have not a good term to describe thattorm

of infectious arthritis in which the effusion becomes rapidly purulent

and in which there is no difficulty in finding on coverslips and cultures

a pyogenic organism. I have discussed this form frequently in Pro-

gressive Medicine, and there is practically nothing new in recent

literature. It must be distinguished from the larger group of infectious

arthritis, because immediate arthrotomy and irrigation of the joint is

demanded. Although a few surgeons have practised this for years with

splendid results, it is by no means the general method. For this reason

many joints go on to ankylosis which could have been saved by early

arthrotomy and irrigation.

In view of what has been written about Bier's hyperemia and the

vaccine treatment of infection, I fear that delay in arthrotomy and

irrigation will be considered justifiable by some in order to make

attempts with the more conservative treatment. Certain organisms,

when they reach the synovial membrane, produce an inflammation

which rapidly replaces the synovial tissue by granulation tissue, and the

purulent exudate destroys the cartilage. T^nless this inflammatory
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reaction, which is always excessive in these cases, is checked in the early

(lays, the granulation tissue, when the inflammation subsides, leaves

sufficient scar tissue to impair function. It is true that when one finds

the typhoid bacillus, as a rule, aspiration, with or without Bier's hyper-

emia, is sufficient. Cases are reported of cures with good function in

gonorrheal arthritis after Bier's hyperemia, but in these reports there

are very few bacteriological studies. Cole,^ in his splendid chapter on

gonorrheal infections, was able to report but one case in which the gono-

coccus was demonstrated in the eft'usion, which recovered with good

function without arthrotomy and irrigation.

In my own experience I have never, until recently, treated a case of

gonorrheal arthritis in which I found the gonococcus in the affection,

except by arthrotomy and irrigation. In all cases in which the operation

was performed early, function has been restored. During the same

period of years I have observed, and been called upon to treat, numerous

examples of ankylosis of one or more joints, due to gonorrheal infection

which had not been treated by arthrotomy and irrigation. I am quite

confident, then, in my advice in regard to arthrotomy and irrigation.

In patients with a gonorrheal local infection and joint symptoms the

eft'usion should be aspirated; if it is sterile, arthrotomy is only indicated

in those cases of excessive peri-articular exudate described by Konig.

If the organisms are found in coverslips or cultures, operation is indi-

cated at once. That recovery is not possible when the effusion con-

tains the gonococcus, without arthrotomy and irrigation, I am not

prepared to say. Cole reports only one case. I have recently observed

another. The patient was a woman with gonorrheal vaginitis of two

weeks' duration. There had been pain and swelling of the right shoulder

one week; there was no peri-articular exudate; on aspiration I found

purulent fluid, in the coverslips leukocytes with the gonococcus in and

out of the cells, and Dr. Sladen cultivated the gonococcus from the

joint eft'usion. This patient refused further operation, and is apparently

getting well without any other treatment to the joint.

If the streptococcus or staphylococcus is found and there is no external

wound or infection, one should be suspicious that the arthritis is sec-

ondary to an osteomyelitis (Figs. 8 and 9). This is also true when

one finds a periosteal pyogenic abscess. In both instances surgeons

are very apt to treat the evident, and overlook the concealed, focus in

the bone.

In my own experience, following the advice of Halsted, I have irri-

gated the joint, first with a solution of 1 to 1000 bichloride, and then

with salt solution ; in early cases the wound is closed ; in late cases it is

left open; in very severe cases only would I advi.se drainage, and that

only with protective rubber cloth. Stronger antiseptics, like carbolic

' Osier's Modern Medicine, 1907, iii, 99.
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acid, or packing with gauze, so irritate the ah-eady inflamed synovial

membrane that an excessive inflammatory reaction will be indiiceil,

which, after subsiding, will leave sufficient scar tissue to impair function.

Fig. 8.—Pyogenic osteomyelitis witli secondary arthritis, resulting in marked
sequestrum formation and involucrum requiring amputation. Photograph of

ankylosed knee joint with projecting sequestrum. (Bloodgood.)

Summers^ advises Harrington's solution as an antiseptic irrigation for

suppurative inflammation of the joints, but the case that he tried it in had

alreadv reached such a stage of inflammation that ankvlosis could onlv

^^^^^^^Hp^ 1



186 SURGERY OF THE JOINTS

formized gauze. Such radical treatment is only indicated in severe cases

when there is no hope of saving the joint with motion.

Pneumococcic Arthritis. In Progressive Medicine for De-
cember, 1899, p. 224, in my first discussion on osteomyelitis I presented

the literature of pneumococcus infection. Since then the number of

cases in the literature has accumulated, but nothing has been added to

the subject as to diagnosis and treatment. Herrick, quoted by Musser
and Norris,^ from a very elaborate study of pneumococcus arthritis

after pneumonia, concludes that the treatment should be immediate

incision and drainage, except when the effusion is still serous; here

aspiration may be tried first. Nitch^ brings the literature up to 1907,

confining his discussion to pneumococcic arthritis in children. Mc-
(jlannan^ gives an excellent resume of pneumococcus infections of bones

and joints. The relationship was first recognized by UUman in 1891.

Gonorrheal Arthritis. I am interested in presenting the results

of hyperemia and the vaccine treatment. The best exposition of hyper-

emia can be obtained in the contribution of Batzner,^ who reports on
forty cases treated in the Berlin clinic since 1904, first under the super-

vision of von Bergmann, and later of Bier himself. When it is stated

that the hyperemic treatment of Bier, which is associated from the onset

with passive motion and massage, has given far better results than the

previous treatment with immobilization in plaster, anyone familiar with

gonorrheal arthritis will not be surprised. Fixation of a gonorrheal

joint should never be practised.

In this list of cases there is not a single aspiration for bacteriological

study, so we have no evidence that the gonococcus was present in the

effusion. Another thing surprising among these forty cases is that but

two involving the knee joint are found. From the literature and my
own experience the knee is the joint most frequently involved, and the

complication of partial or complete ankylosii^ most common. Never-

theless, the results of treatment in these forty cases are too good for any
other deduction, except that Bier's hyperemia should at least ])lay a

part in the treatment of every gonorrheal arthritis. That it relieves

pain, and thus allows early passive motion and massage is of itself a

very important curative element, and, as Bier states, the earlier the

hyperemia is induced the better the result.

Among their thirteen cases there is a perfect result and good function

in every one; here treatment was begun from two to six days after the

onset of the symptoms and continued for from eight days to six weeks;

they were all single joints : seven wrists, three elbows, and three shoulders.

In six of these it was a sim])le eff'usion; in seven there were peri-articular

' Osier's Modorn Medicine, 1907, ii.

- liritish Medical .Journal, September 21, 1907.

' .Maryland Medical Journal, March, 190().

* Deut. Zcitschr. f. Chir., 1908, xciii,^4(i.
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exudates—the so-called phlegmonous form of Konig. This peri-articular

exudate, in my experience, is practically always present in the gonorrheal

arthritis of the wrist and elbow, and, from a prognostic standpoint, does

not mean as severe an infection as when observed in the knee, hip, and

shoulder. In twenty-seven cases the treatment was not begun until

the tenth to twenty-first day, and here, too, the earlier cases did best.

In this group there are twelve wrists, seven elbows, four shoulders, one

ankle, and one knee; two multiple cases—knee and wrist, and knee and

ankle. The treatment varied from six days to three months. In

twelve cases the result was perfect as regards function; in the remaining

there was some restriction of function, but not a single case of complete

ankylosis. As regards technique, the bandage is practically kept on

continuously from twenty to twenty-two hours per diem. It is applied

over a broad surface over the thigh or arm, after the manner previously

discussed in a former number of Progressive Medicine. The

bandage should relieve pain and produce, if possible, a red, warm

hyperemia. From the beginning massage and passive motion are used,

and, later, in the more severe cases, hot-air baths.

Cole^ and Meakins give their results in fifteen patients with gonorrheal

arthritis treated with vaccines. They state that the results have been

encouraging and justify further trial. The best results were obtained

in acute cases, but there was some improvement in chronic cases also.

Syphilitic Arthritis. The joint lesions of syphilis are frequently

overlooked. F have given this subject but slight attention since 1902,

and although the recent contributions present nothing especially new,

yet there are certain points which need to be emphasized again, and

these are best found in the contribution of Bosse.^ It is rather interest-

ing and by no means yet explained that the syphilitic virus is more apt

to show its effect in the periosteum; the gonococcus in the joint, the

pyogenic organisms in the bone. Tuberculosis attacks both; perhaps

it predominates as a primary focus in bone. But in syphilis there may
be a distinct arthritis, with or without gumma formation in the synovial

membrane, and with or without bone involvement.

It is very important to remember that a syphilitic periostitis is usually

associated with bone formation. When present in the neighborhood

of a joint and associated with arthritis, it shows in the a:-rays an osteo-

arthritis, and may be mistaken for chronic arthritis deformans. When
it begins in the shaft of the bones there may be a tumor formation,

which, from its clinical picture and a:-ray shadow, might be confused

with an ossifying periosteal sarcoma. Bosse describes the arthritis in the

early stage of syphilis, which consists chiefly of an effusion. Like all

the symptoms of syphilis at this stage, it reacts quickly to therapeutic

measures. After healing, joint crepitus may remain. In the later stage

' Loc. cit. - Progressive Medicine, December, 1902, p. 14.5.

3 Centralbl. f. Cliir., 1908, xxxv, 257.
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of syphilis the arthritis may be associated with gumma formation,

single or muUiple. Now there may be destruction of cartilage, involve-

ment of bone, with both, bone destruction and new formation. Bosse

is of the opinion that a histological study of a syphilitic arthritis before

the stage of gumma will demonstrate a specific cellular picture. I have

read his histological description carefully, and from my own experience,

which has been quite large in the pathological study of joint lesions, I

cannot agree with him.

I am of the opinion that the best way to diagnosticate a syphilitic

arthritis is the therapeutic test in all obscure cases. The osteo-arthritis

seen in the x-rays is by no means characteristic of syphilis alone; it is

very common in gonorrheal arthritis.

The most important point in the diagnosis of congenital syphilitic

lesions of the joints is their frequent occurrence with keratitis. It is

interesting that an oculist, Forster, in 1876, was the first to call attention

to this, and practically all the early literature on this subject was contrib-

uted by oculists. Without the keratitis, and with no other evidence of

congenital lues, the diagnosis of congenital syphilitic arthritis is a diffi-

cult one. Here, again, Bosse says the histological study of the synovial

membrane will show a specific picture. I have not had sufficient expe-

rience with cono-enital lesions to criticise this statement, but it does not

impress me that further experience will demonstrate its correctness.

Arthropathies. The joint lesions, intermittent joint hydrops,

and the arthritis associated with tabes dorsalis and syringomyelia,

have been very fully discussed in former years. ^ In recent literature

there are not very many references to this subject, nor has anything

of special importance been added. Barker gives a very interesting

resume of the joint affections in nervous diseases. In addition to the

three which I have already mentioned he adds a fourth—arthralgia

psychoneurotica. In criticism of his remarks on intermittent hydrops

in which he says, "A surgeon, if unfamiliar with the disease, may be

tempted to suspect an irritable synovial fringe or a loose semilunar car-

tilage and advise operation," it may be remarked that, as a matter of

fact, intermittent hydrops is more often a symptom of a definite patho-

logical lesion in a joint than a neurosis, and fewer mistakes will be

made by proper exploratory arthrotomy than in the conservative attitude

of the neurologist. I have seen a great many cases of intermittent joint

hydrops, and in every instance, at the exploratory arthrotomy, found the

cause, except in one, which I have mentioned here before. In this case

the disease was looked upon as a neurosis, but later turned out to be

syphilitic. I should advise, after all the lusual ett'orts at a differential

diagnosis have been made, and after an antisyphilitic treatment, to per-

' Progressive Meoicixe, December, 1900, p. I'^T; December, 1002, p. 147;

December, 1904, p. 218; December, 1906, p. 2(«.

^.Journal of the American Medical Association, F(>liruarv 2, 1907, xlviii, :iS4.
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form exploratory arthrotomy. One will be surprisetl at the number of

chronic villous arthritides, loose cartilages, syphilitic and chronic gonor-

.2 s
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rheal arthritides which present tliemselves with no other symptoms
except intermittent joint effusion.

In regard to Charcot's joint I am quite confident that if protection

and support are given in the early stages the severe pathological de-

struction will not take place. In this country the joint lesions of syringo-

myelia are very unusual (Figs. 10, 11, and 12).

Fig. 11.—Femur sliowing ero-sions (A'). (Bloodo;ood.)

Arthralgia psychoneurotica, or the so-called hysterical joint, is a

distinct traumatic neurosis. It is very important in this group of cavses,

before following the purely psychical treatment, that there he no definite

lesion from the traumatism. In the majority of these cases there has

been a traumatism. When the surgeon recognizes the neurotic tempera-

FiG. 12.—Tibia showing erosions (A') and new cartilage formations {Y).

(Bloodgood.)

ment of the patient, he must be particularly careful, even though there

be definite evidence of trauma, to minimize the importance of the local

condition before the patient. Yet it is a mistake not to give such joints

some treatment. The definite surgical treatment of the local lesion

must go hand-in-hand with the psychical, which at the present day is

true in most all surgical cases. A surgeon recjuires all the art of the
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specialist in psychotherapy in almost all of his work. Healy^ gives an

excellent summary on intermittent joint hydrops.

Chronic Non-tuberculous Arthritis. In the great group of non-

tuberculous joint lesions in which the ordinary pyogenic organisms

can be excluded there is little room for investigation. Each year the

view that they are of infectious origin gains ground. We now know

that the gonococcus may produce the typical picture—the so-called

chronic polyarthritis deformans. It is the present opinion that these

subacute and chronic single and multiple arthritides are produced by

infectious agents or their toxins which reach the joint in different degrees

of virulence, intermittently, from a single source—the follicles of an

enlarged tonsil, an infection in connection with the teeth or accessory

sinuses of the nose.

^^
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arthritis has been appUod, while in others the ends of the bones and the

capsule thicken, and this variety is called hypertrophic. When there is

much new-bone formation it is called osteoarthritis. In a definite

group, the principal i)athological change is villous arthritis. I am

quite convinced, from the Uterature and my own pathological studies,

that the gonococcus can produce each and every one of these different

pathological pictures. As Adarai states, in the inflammatory process,

in one instance it may be insufficient, and in the other excessive. In

a gonorrheal arthritis, in different individuals and in different joints

in the same individual, the inflammatory reaction and its results vary

from causes many of which we do not know. It is perfectly possible

that other organisms may act in the same way, especially the strepto-

coccus.

Fig. 14.—Chronic bursitis, prepatellar bursa. Colnrcil woman, aged fifty-five

years; intermittent timior eight years; permanent swelling six months. Photo-

graph of cut open, thick-wall bursal sac. Microscopic picture, chronic inflamma-

tion with organization of fibrinous exudate in layers; no ttiberculosis. (Original,

Bloodgood.)

The important fact, therefore, to remember, and one which T have

referred to before, is the search for the source of infection.

Surgery of the Bursas. The etiological factors and the pathological

anatomy of lesions of the burste are almost identical with those of the

joints. In the ordinary bursa (Figs. 14, 15, 16, 17, 18, and 19) there is

no communication of the synovial sac with cartilage, but in the bursse

which develop over exostoses the relation of this synovial sac to the

cartilage covering the exostosis is practically like in a joint. For this

reason, in the so-called exostosis bursata (Fig. 20) wc may have carti-
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lage and bone bodies free or attached to the synovial membrane of the

bursa. In Progressive Medicine for December, 1903, I have dis-

cussed this question, and Plate IV, page 194, is one of the most

beautiful colored illustrations in the literature, representing the possible

cartilage and bone formation in exostosis bursata.

Fig. 15.—Chronic non-tuberculous bursitis; prepatellar bursa. Photograph

of knee showing tumor. (Bloodgood.)

Subdeltoid Bursitis. Codman^ was one of the first in this country

to call special attention to the clinical picture and pathological anatomy

of acute and chronic inflammations of the subdeltoid bursa near the

shoulder joint. This condition is frequently incorrectly diagnosticated as

Fig. 16.—Chronic non-tuberculous bursitis; prepatellar bursa. Photograph

of knee showing tumor. (Bloodgood.)

arthritis of the shoulder joint, or neuritis of the nerves about the shoulder.

The symptoms, however, are all due to the inflammation of the l)ursa.

Codman, in his first paper, recommended forcible l)reaking up of the

^ Boston Medical and Surgical Journal, May 31, KtOO, cliv, CA'A.

13



194 SURGERY OF THE JOIXTS

adhesions, placing the arm in a sphnt in an eh'vated position for three or

fonr (lays—a successful hut very unconifortahie treatment. In a second

Fig. 17.—Pliotognipli of excision of bursal cyst under local cocaine anesthesia

without openinfi the knee joint. (Original, Bloodgood.)

Fig. is.—Photograpli of excision of bursal cyst under local cocaine anostliesia

without opening the knee joint. (Original, Bloodgood.)
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paper he recoinmended operative excision of tlie bursa in a selected

group, and in other cases, after breaking up the adhesions under ether,

he has given up fixation in the uncomfortable position and uses passive

motion and massage. Baer^ recommends «the operative treatment and

gives some very interesting iUustrations. Fig. 21 shows well the ana-

tomical position of the bursa.

Fig. 19.—Pliotograph of excision of bursal cyst under local cocaine anesthesia

without opening the knee joint. (Original, Bloodgood.)

Stieda," after studying eight cases clinically and with the a;-rays,

conies to the conclusion that gouty deposits in this bursa are the chief

etiological factor in acute and chronic bursitis. Traiunatism starts up

a bursitis more readily and with more acute symptoms if there are gouty

deposits in the fibrous tissue outside of the synovial lining. In one of

the cases the .x-rays showed the gouty (?) deposits in the bursa on both

shoulders. The patient had no symptoms on the right side and only

recently on the left following a trauma. He claims that the shadow of

these gouty deposits may be mistaken for a fracture of the greater

tuberosity. When one compares Baer's x-rays with Stieda's, the picture

which Baer interprets as a fracture of the greater tuberosity cannot be

distinguished from Stieda's, which is interpreted as the shadow of the

gouty deposits; but in Baer's case, according to his statement, he demon-
strated the fracture at the operation, while in Stieda's cases there were

' Bulletin of the Johns Hopkins Hospital, June-July, 1907, xviii, 282.

• .\rchiv r. klin. Chir., 19()S, Ixxxv, 910.
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no operations—therefore, no pathological examinations to prove liLs

point of the presence of a gouty deposit.

Another argument in favor of gout by Stieda is that in some of his

cases there were signs of inflammation of other joints; one of these, that

of the great toe, but in none of his cases did he demonstrate tophi. I am
of the opinion, therefore, that Stieda has not proved his point.

Fig. 20.—Exostosis bursata. Sketch to show the exostosis springing from tlie

greater tuberosity of the femur; cvst wall partially remoAed. (Bloodgood.)

A Inirsa may take part in a polyarthritis from any cause, and, as is

frequently the case in polyarthritis, all l)ut one focus may recover spon-

taneously. On account of the anatomical position of the subdeltoid

bursa, its relation to the nuiscles and motions of the shoulder joint, a

slight effusion and slight degree of inflammation of the bursa and the

surrounding tissues are always associated with symptoms out of pro-

])ortion to the inflammatory process.

Subdeltoid bursitis, tiierefore, mav l)c due to a single traumatism or

i
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to direct infection from a neighboring portal of entrance, like an infected

finger or glands of the axilla, or it may be part of a general pathological

process. In all forms of infections arthritis traumatism may localize

the joint lesion. The same may be true, of course, of the bursa.

KiG. 21.—Subdeltoid bursitis. (Baer's case.)

In the acute early stage of subdeltoid Inu'sitis the pain is intense; the

arm is held rigidly to the side of the body; passive and active motion,

especially abduction and attempts at elevation, are excruciatingly

painful, but rotation, which would be restricted and painful in a shoulder-

joint arthritis, is free in bursitis. With any attempted elevation of the

arm the scapula moves. Careful palpation, as a rule, will find u dis-
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tended bursa. As the inflammation subsides and the condition becomes

chronic, the restriction is less and the pain brought out only on certain

motions, chiefly abduction. A diagnosis is not at all difficult. In the

early acute stage there should be hot applications, or the Paquelin

cautery, massage and gentle passive motion. No fixation dressing

should be employed. The massage and passive motion sliould be more

energetic each day, and the patient urged to use the arm. A\ith this

proper treatment, I am inclined to think, in the majority of cases, a good

result will be obtained. When seen, however, in the later stage the

adhesions must be broken up under ether or the bursa excised.

Tuberculosis of Burs^. Wieting^ has written a very good paper

considering chiefly tuberculosis of the bursae near the pelvis. Wieting,

who is one of the surgeons employed by the Turkish Government, calls

attention to the fact that tuberculous and non-tuberculous bursitis in the

region of the great trochanter or tuber ischii are apparently more com-

mon among:: the Turks, and mav be attributed to their custom of sitting

on the floor with thighs widely abducted and legs crossed. It is rather

interesting to note that the only cases of tuberculosis of these bursa? which

I have observed have been in tailors who sit Turk fashion. It is difficult

to make a clinical diagnosis in the early stage between tuberculous and

non-tuberculous bursitis, except with the tuberculin test. In the non-

tuberculous form the palpable tumor has a much denser and thicker

wall, .while in the tuberculous it is apt to be soft and boggy. Complete

excision is the proper treatment in both, especially in the tuberculous,

because if left alone perforation takes place with gravitation abscess.

Tumors of the Burs^. In Progressive Medicine for December,

1906, p. 251, I discussed the various benign and malignant tumors of

the synovial sac of the joints, and the difficulty, clinically and sometimes

pathologically, to distinguish between the inflammatory and neoplastic

tumors. The lipoma arborescens is now looked upon as a form of

villous arthritis, and in some cases the definite angiomas are hard to

distinguish from the very vascular villous arthritis. The primary sar-

comas are very rare tumors.

Apparently benign and malignant tumors of the bursae are less frequent

than in the joint. Martina," in reporting his case, gives reference to the

last complete study of the literature by Adrian.^ The contribution of

Martina is of interest, in that it reports a myxofibrosarcoma of the })ursa

behind the tendo Achillis; but Adrian's paper, in addition to reporting

his own two cases, gives a detailed description of all the cases that he has

been able to collect in the literature—seventeen. We have, therefore,

up to 19()(), but twenty observations of true tumors of the bursa. In

view of the impossibility of getting information on this subject, except

' Deut. Zeitschr. f. Chir., 1904, Ixxiv, 443. = Ibid., lOOO. Ixxxiii, 817.

» Beitriige z. klin. Chir.. 1903, xxxviii, 4.59.
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in such original articles, I feel that it is worth while to discuss these

cases somewhat in detail.

After reading each case carefully, the first thing that impresses one

is the impossibility of making a clinical diagnosis between a benign

and malignant newgrowth, and the tumor due to an inflammation of

the bursa. For this reason I should advise in all cases of bursitis with

tumor formation an exploratory incision into the tumor, to allow a

positive diagnosis. Only in this way will the very infrequent sarcoma

be recognized, and the surgeon will give himself the opportunity to

perform a more radical extirpation. In the inflammatory tumors and

in the benign neoplasm a less radical excision is sufficient.

The study of these cases also emphasizes how important it is for the

surgeon to be his own pathologist, and it also points out that for prac-

tical surgery even better cellular studies should be made as a routine on

all tissues removed with the knife. I have dewlt upon this in the discus-

sion of tumors, but in this country there are many, and some of our best

operators, who do not feel that a pathological knowledge of diseases

they are called upon to treat is necessary.

]\Iartina calls his tumor a myxofibrosarcoma, yet, after reading his

histological description, I am of the opinion that the tumor is a border-

line one and might be called a fibromyxoma just as well as a sarcoma.

Yet in the clinical history the rapid growth would suggest a more malig-

nant connective-tissue tumor. Again, we have evidence that rapid growth

is not always a positive sign of malignancy, while slow growth does

not exclude a very malignant tumor, which will be brought out in the dis-

cussion of one of Adrian's cases. In Martina's patient, a cavalry officer,

aged twenty years, the swelling on each side of the tendo Achillis was

of but four weeks' duration. As an etiological factor we have a fracture

in the neighborhood of this ankle six years before, and constant trauma

while riding on horseback. The first thing to call the patient's attention

to his ankle was difficulty in getting on his tight-fitting riding boot; then

there was pain, more rapid swelling, some restriction of motion, and

talipes equinus.

That dilated veins over a tumor may be due rather to the anatomical-

position than the great malignancy of the tumor is shown in this case,

because the most striking feature of the picture was the dilated veins

over the tumor. The mass projected from each side of the tendo

Achillis, and the tendon was felt in a groove between two projecting

nodules (Fig. 22). The skin was tense and red, but apparently not

infiltrated. At the operation the tumor was completely encapsulated

and completely removed. It was a somewhat kidney-shaped mass

grooved in the centre by the tendo Achillis, lobulated, with a thin cap-

sule. On section it was divided into regular-sized areas by fibrous tra-

beculfe. The areas were succulent, like a myxomatous tumor. Studied

microscopically, there were fibrous trabeculje noted in the gross speci-
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men, and the sueculcnt areas showed in some places distinct myxoma-
tous tissue, zones of spindle cells, which, on the whole, showed a tendency

to form fibroblasts and fibrous tissue; in places there were necroses.

The cellular areas were quite vascular, and there were zones of recent

and old hemorrhage.

^\ e have, therefore, the histological picture of a distinct tumor forma-

tion of the type of fibromyxoma. Whether this should be called a sar-

coma or not makes little difference; it is always better to treat them a,s

sarcoma. If any tissue of such a tumor is left behind it will give rise

to a recurrent growth, which histo'ogically, as a rule, will be more cellular

and more like sarcoma. But we must remem]:)er that we have many
instances in which connective-tissue tumors of this type recur again and
again, and yet the original histology of the benign connective-tissue

tumor remains unchanged. The so-called fibroid tumors of the naso-

FiG. 22.—Fibromvxosarcoma of bursa. (Martina's case.)

pharynx belong to this group, and I have tissues of two myxomas which

have recurred a number of times at periods of from five to seven years,

and yet the last tumor is histologically just as much a pure myxoma as

the first.

This tumor of [Martina's, although in a rare position, is apparently

the most common form of true tumors of the bursa.

Adrian's first case is an example of a malignant cellular sarcoma, yet

the clinical historv suggested an ordinarv chronic bursitis. However,

if one reads the operative note, it is quite clear that the tumor should

have been recognized as a sarcoma, because at one point it had infil-

trated beyond the capsule into the quadriceps femoris muscle. This

patient was a male, aged thirty-nine years, and had had a swelling in the

region of the prepatellar bursa for ten years. After a traumatism three

years ago enlargement of the nodule was observed, yet the growth was

not rapid. We have, therefore, in this clinical picture nothing to suggest
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a very malignant cellular sarcoma. The tumor, the size of a duck's

egg, differed from the ordinary hygroma of the ordinary bursitis in that,

instead of a uniformly hard circumscribed mass there were soft and

hard areas. I am inclined to. think that if a more careful palpation

had been made and noted, the infiltration of the tumor into the muscle

could have been made out. Unfortunately it was diagnosticated chronic

bursitis and excised. The slight infiltration into the muscle at one

point was not considered significant and the gross pathology was not

studied. The microscope revealed a very cellular, round- and spindle-

cell tumor arranged about bloodvessels, perhaps a perithelial angio-

sarcoma. Now they found enlarged glands in the groin and further

growth of the nodule left in the muscle; a second operation was per-

formed, and then a third, but the patient died of local and general

metastasis eight months after the first operation.

This is an undoubted example of a very malignant sarcoma of the

bursa; one which, I think, should have been recognized at the first oper-

ation, at which time a more radical procedure could have been instituted.

Adrian's second case is of additional interest, because the clinical

picture suggests a subdeltoid bursitis, which we have just discussed,

yet the enlargement of the bursa proved to be a spindle-cell sarcoma

(sec Fig. 21). This patient has remained free from recurrence six

months after operation. The patient, a woman, aged sixty years, with-

out a history of trauma, first observed swelling beneath the deltoid,

then slight weakness of the arm and some pain, but no restriction of

motion. This fact—absence of restricted motion—should be looked

upon as suggestive that the swelling was not a bursitis, but a tumor.

Later, after a trauma, there' was increase of pain and restriction of

motion. The tumor occupied only part of the bursa and could be

easily and completely excised.

Among the older cases tumors of the prepatellar bursa at the knee

predominate, and the benign and less malignant connective-tissue tumors

are more common than the cellular sarcoma. Annandale removed an

osteochondroma of three years' duration from the prepatellar bursa in a

male, aged sixty-three years. I have observed a similar case which coukl

be easily diagnosticated as benign from its hardness and from the x-ray

picture. Then there are cjuite a few cases of myxoma and enchondroma.

Dollinger's observation is called a papilloma, but from the description

given it appears to me that it may have been a chronic villous bursitis.

The spontaneous rupture and fistula formation observed in this case

are by no means signs of tumor. On two occasions I have observed it in

chronic bursitis with villous formation. The three cases of round- and

spindle-cell sarcoma reported recurred locally. Duret's case is rather

unique: first, the bursal tumors were multi])lc and symmetrical—two

under the triceps of the elbow, two over tii(> trochanter major at the hips,

and one subdeltoid. Dm'et calls them endotheliomas, but he describes
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the cellular picture of an angiofibroma. In his case the patient was

seventeen and the tumor of five years' duration. Xothing is said of

the result. Millian and ]\Iorestin also report a tumor of the bursa

which thev call endothelioma and w^hich was calcified, but it seems to

me that they, too, are describing a calcified fiV)ro-angioma. None of the

malignant sarcomas, therefore, were cured.

TUMORS.

The problem involved in the diagnosis and treatment of tumors of

the extremities are the same as in tumors elsewhere, and these problems

must be discussed from two viewpoints—the general, which is included

under the term "cancer problem," and the special, which has to do with

a possible neoplasm which occurs in the tissues, skin to bone, of the

extremities. In view of the fact that, as compared with tumors of the

breast, uterus, and stomach, the number of each kind of possible tumors

of the extremities is comparatively small, it is more difficult for the

individual to acquire, from his own experience, positive deductions, and

until recendv, even in the larger clinics, this limited experience has, to

a certain extent, hampered progress in diagnosis and treatment. In

Progressive Medicine, since 1899, I have discussed the neoplasms

of the extremities and given the literature. Nevertheless, there is great

need in this country for a better knowledge of the already published

facts, and for this reason, along with the new literature and experience,

it is not out of place to repeat the more important facts which I have

already published in these pages.

At the present time in the experimental world of medicine, the greatest

activitv is prol)ably in the research on cancer.

Cancer Problem (Experimental). This work is going on in numerous

places along three lines: the etiology of cancer, the diagnosis from

specific reaction in the blood of the cancer patient, and treatment on

the principle of vaccines and immunity.

At the present time the etiological factors are not established. The

parasitic theory is apparendy losing ground, and the so-called biological

view of cancer, in which the tumor formation is looked upon as the

result of specific activity on the part of certain cells, is gaining ground.

In the former it was concluded that a parasite coming from the outside

excited cell proliferation in the body of the animal, giving rise to neo-

plastic formations. In the latter view, any parasitic stimulation or

association is excluded. The activity is due to the cell itself. The

origin of these cells is disputed, and the etiological factor which starts

up the cell activity is not yet established.

As to the origin of the cell, some authorities still hold to (\)hnheim's

theory (the embryological); others hold that the tumor cells are derived



CANCER PROBLEMS 203

from the ordinary epithelial or connective-tissue cell of the bod}-; a few

are of the opinion that the specific cells of the tumor formation enter

the body from without, perhaps during fetal life.

The investigations on the etiological factors in tumors have, up to

the present time, given no results which can be applied to practical

treatment.

On the other hand, much has been done for diagnosis. The most

important are the investigations of the blood in animals and man suf-

fering with malignant tumors. Apparently there is a specific reaction

in a certain number of cases which, w4ien tested by one properly trained,

can be made of immense value in the diagnosis of doubtful visible tumors

and concealed neoplasms. It can also be employed to demonstrate

whether the tumor has been completely removed, and to bring to life

possible recurrences. These tests are' at the present time not suffi-

ciendy worked out to turn the method over to the general practitioner,

but in every community in which there are properly equipped lal)ora-

tories this work should be investigated.

Much has been done in regard to the treatment of malignant disease

along the lines of immunity, yet, at the present time, the results of this

work are by no means clearly established. Nevertheless it has reached

a stage which should stimulate many with the proper training to devote

attention to this subject, and the results should be brought to the atten-

tion of liberal and philanthropic capitalists, who may be induced to

contribute to research funds.

Cancer Problems (Practical). At the present time the clinical physician

and surgeon still have the responsibility of treating tumors along the

usual established lines, and until the experimental investigation has

established a more certain treatment, we must continue and try to

improve methods already established.

The practical problems in tumors of the extremities do not in general

differ from tumors elsewhere.

There is no doubt that apparently innocent tumors which have been

small and quiescent nodules for years may sutldenly grow, and when

removed show the histological characteristics of a sarcoma or carcinoma.

These observations emphasize the statement so frequendy made by

me in Progressive Medicine, that apparendy innocent tumors, with

few exceptions, should be removed. One must have a knowledge of

such tumors in order to know the extent of the local operation and

whether the neighboring lymphatic glands should be excised.

In the distinctly malignant tumors the surgeon should have a proper

conception of the local growth, the difference of this growth in cancer and

sarcoma, the relation of the growth to the neighl)oring tissues, and the

lymphatic glands.

Until surgeons are able to recognize the different inflammatory and

neoplastic tumors from their clinical appearance, or their gross path-
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ology, or from a rapidly frozen section, it will l)e impossible for them to

give all their patients the benefit of a removal which will insnre the best

probabilities of a permanent cure. Surgeons, therefore, must l)e their

own pathologists.

To improve the results in the operative treatment of tumors, there

must be greater publicity along proper lines. The public must be

educated as to the vital importance of seeking medical advice the

moment they observe anv swelling. The general profession must be

impressed by actual published reports from the large surgical clinics of

the world that carcinoma and sarcoma can be permanently cured by an

earlier radical interventioii.

^^ hen tumors and inflammations of all kinds come to surgical treat-

ment in the onset or early period of their development, a clinical fliag-

nosis, until the blood test has been established, becomes more and

more difficult, tor this reason we have no alternative except the

exploratory incision, and, as experience has positively proved that the

operation must follow immediately, the surgeon must be prepared to

make the proper diagnosis from the naked-eye appearance of the tissues

exposed, or from a rapid frozen section.

In tumors of the extremities there is always the additional problem

of deciding whether the neoplasm in question can be as radically removed

without amputation, and with the preservation of the function of the

limb.

In Progressive ^Medicine all these problems have been discussed

from time to time since the first number in December, 1S99, but I shall

attempt again to present the subject of tumors of the extremities l)ased

upon a larger accumulated experience aufl a further study of the litera-

ture. One, however, interested in this subject will derive greater

benefit from this restatement by a careful reading of what has l)een

pu))lished before, chiefly in the December numbers, between 1902 and

1907, inclusive.

Recent Literature on Experimental Work on the Cancer Problem. Crile'

in his address on "Surgery" at the Fifty-ninth Annual Session of the

American Medical Association in Chicago, June, 1908, selected for

his subject the cancer problem. The summary of his paper is ex-

pressed in the contents of the journal as follows: "Surgery has all but

conquered the infections; the cau.se of cancer is still unknown; benign

growths predispose to cancer."

Crile gives his experience with the hemolytic tests for cancer in the

human being for diagnostic purposes. He records himself in favor

of more radical procedures in the o]M'rative treatment of tumors, em-

phasizes the importance of early recognition and treatment, and .states

that there is a po.ssibility of utilizing for the cure of cancer the im-

' Journal of the American Medical Association, .lime 0, iliOS, i, 1883.
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imuiity principle through transfusion of lAood. In a second contrilju-

tion Crile, with Beebe, of New York,' gives his experience with the

transfusion of blood in the transplantable lymphosarcoma of the dog.

This contribution should be read in the original, because it records some

evidence of definite results in animals. The possibilities of treating

human tumors along similar lines remains to be determined.

There are numerous contributions in regard to the transfusion of

blood in animals and human beings, as to its dangers, indications, and

contra-indications. A very recent one has just appeared by John Funke,^

pathologist to the Jefferson College Hospital. His experimental work

demonstrates that careful hemolytic studies should be made before per-

forming transfusion of blood between human beings.

Kelling,^ a clinical surgeon in Dresden, has found time to do some very

good experimental work on the hemolytic reaction of the blood serum

in malignant tumors and its relation to diagnosis in practical surgery.

Kelling summarizes his results as follows:

1. There are cancer patients who give a hemolytic reaction with

blood corpuscles of certain vertebrates of those species the embryonal

cells of which enter the human body in a living condition.

2. The reaction is constant and independent of the change in nutri-

tion.

3. The reactions given by the primary tumor are also obtained from

recurrences and metastases.

4. This reaction disappears with the radical removal of the tumor.

5. The same reaction can be obtained by the injection of the tumor

mass into animals.

6. The reaction shows peculiar biochemical relations, which correspond

to those obtained from the injection of embryonal cells of vertebrates.

7. These reactions are incompatible with Cohnheim's theory.

8. The hemolytic reaction gives exactly the same results as the pre-

cipitin test.

9. Under the necessary precautions concealed malignant tumors can

be diagnosticated from the hemolytic reaction.

10. Through the employment of this reaction in clinical surgery, new

data may be ascertained in the tumor problems.

In the second contribution by Kelling,'* after further experience, he

again affirms his belief in the biochemical reaction. Rosenbaum,' from

an experience with seventy cases of malignant tumors, confirms Kelling's

conclusions.

Paus" tested Kelling's biochemical reaction in sixty cases with positive

results in 65 per cent.

' Journal of Medical Research, June, 1908, xviii, 38.5.

2 Therapeutic Gazette, July 1.5, 1908, xxxii, 4.57.

3 Archiv f. klin. Chir., 1907, Ixxx, 77. * Ibid., 1908, Ixxxv. .W2.

5 Centralhl. f. Chir., 1907, xxxiv, 1271. " Ibid., 190S, xxxv, 39.5
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Simon, of Baltimore, lias developed a hemolytie test for the diag'iiosis

of eancer which will he puhlished shortly in the Journal of Experimental

Medicine. The most comprehensive resume on the etiological factors

in the cancer problem is presented by James Ewing/ Here the parasitic

theory, the theory of cell anatomy, and the modern l^iological and bio-

chemical study of tumors are carefully discussed with the best literature.

The Relation of Trauma to Malignant Tumors. This has been a subject

which excited the interest of the profession ])ractically from the begin-

ning of medicine. As a general statement, there is a more definite

relation betw^een trauma and sarcoma than carcinoma, and perhaps of

all tumors this association is most marked in sarcoma of bone. The
subject has another important phase, that in relation to accitlent insur-

ance. This problem is very thoroughly presented by Jeanbrau,- and

there are other interesting contributions by Lowenstein,'* Vogel,''

Herzfeld," and Ropke.''

1 give these references because on a numl)er of occasions I have been

asked whether the relation between trauma and tumor is sufficiently

determined for a physician to testify that a patient receiving a trauma,

with subsequent development of a tumor has a right to demand damages

for the tumor. At the present time I think it can be stated that in

sarcoma of bone, especially the giant-cell sarcoma, such an opinion can

be given in the affirmative. On one occasion I have given such an

opinion, and the defendant corporation paid the patient. It was a

giant-cell sarcoma of the lower end of the radius, developing some

months after Colles' fracture.

In view^ of this possible relation between trauma and malignant

tumors, we have further reason for removing all innocent nodules which

are in a position in which they receive repeated traumatisms: in ex-

tracting teetli that irritate the gum or cheek; in advising against any

occupation or habit which is associated with continuous trauma at any

one point; for example, continuous smoking on one side of the mouth.

Other examples I have previously given.

^

In the examination of malignant tumors one should avoid trauma-

tism. A large class of students should not be allowed to palpate a

single tumor in an individual. Nothing should be done to such a tumor

more than is absolutely necessary for diagnosis. The complete extir-

pation should be performed as quickly as possible after the first exami-

nation. Aspiration and exploratory puncture are contra-indicated.

.Surgeons see numerous examples of rapid growth in tumors after trauma.

' Archives of Internal Medicine, February 1"), liHIS, i, 17").

2 Centralbl. f. Chir., 1908, xxxv, 687.

=• Beitnige z. klin. Chir., 1906, xlviii, 780.

* Centralbl. f. Chir., 1908, xxxv, 477. ' Ibid., 861

« Archiv 1'. klin. Chir., 190.5, Ixxviii, 201.

' Progkkssive Medh'ixe, December, 1907, p. 19().
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Lanz' gives a very interesting observation in which, apparently,

traumatism produced a rapid growth in a hitent carcinoma. His

patient liad had no sign of malignant tumor when he was operated

upon for a femoral hernia; at the operation no cancerous glands were

found in the groin. Of course, at such an operation one would not

expect them nor look for them, and it is very easy to imagine that they

could be overlooked. Frequently surgeons make a complete dissection

of the neck, axilla, or groin, and find cancer only after a microscopic

study of the small glands. Two months after the operation the patient

returned with an infhu'ated mass in the scar which felt like, and proved

to be, cancer. P'urther observation demonstrated that the patient had

a cancer of the stomach and metastasis to glands in the opposite groin.

Lanz is of the opinion that the traumatism at the operation for hernia

excited a more rapid growth in the glands in the left groin.

classification of Malignant Tumors. Ewing^ writes, at the end of his

article on the cancer problem, as follows: "I am strongly of the opinion

that information of fundamental importance in this field is still to be

obtained by very minute observation and analysis of the general and

local conditions surrounding the early stage of cancer. This is the

exclusive opportunity of the clinician, medical, surgical, and special, but

it is often neglected. In it lies the chief hope for the present generation,

of the rechiction o'f the mortality from cancer, h\ the. earlier recognition

of the precancerous stage of the disease and the elimination of some of

its accessible factors."

Along with the research work on the etiology, hemolytic diagnostic

tests, and vaccine treat luent of malignant tumors, the practical physician

and surgeon must attempt to improve his methods of observation of

tumors. This can best be done by careful clinical records, appropriate

surgical procedure, thorough histological examination of the tissues

removed, and records from year to year of the ultimate results. As

material accumulates there is no doubt in my mind that the surgical

treatment of benign and malignant tumors will be placed upon a more

scientific and certain basis.

There is much need for a more scientific classification of tumors, and

better technique to allow a more careful microscopic study of the cellular

pathology. Mallory^ presents a contribution to the classification of

tumors in which he urges, first, that small pieces of the tumor be placeil

at once in some hardening fluid, while the tumor is still warm and there

has lieen no opportunity for degeneration. Tissues prepared after the

manner which he describes in detail give not only a better cellular

picture, but allow the investigator to study the intercellular connective-

tissue fibrils. It is Mallory's hope and opinion that a classification

based not only upon the character and arrangement of the cells, but

Centralhl. f. Chir., 1908. xxxv, .'iTS. ' Loc. cit.

^Journal of Mediral lioseaioh, January, IDO.'i, xiii. 11.3.
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upon the character of the interceUuhir connective-tissue fihril.s as well

will be of practical value in estimating the malignancy of tumors.

Guthrie McConnell/ from the St. Louis Skin and Cancer Hospital,

gives his results after the examination of 100 growths for the presence of

epdermal fibrils.

There is no doubt in my mind that the ordinary technique of pre-

paring tumor tissue for microscopic study is inadequate, and surgeons

interested in this department should at once study ^lallory's methods and

adopt them in their laboratories. Christian^ says: "In pathology the

advances by which our knowledge of any subject is o}>tained often take

the form of a wave, an epidemic occasions renewed interest and fur-

nishes abundant fresh material; a new technical procedure stimulates

investigation and invites reexamination of accumulated material. The
result is a series of contributions revealing new facts concerning the

subject."

The newer methods of ^Nlallory, I trust, will have this stimulating

effect on a more thorough microscopic stutly of the cellular and inter-

cellular histology of tumors.

For years (since 1892) I have been collecting in the surgical patho-

logical laboratory of Dr. Halsted's clinic of the Johns Hopkins Hospital,

tumor material, not only from the operating room of the hospital , but

from other hospitals in Baltimore, and whenever I could get it from

friends interested in the subject. It has been my endeavor to record

wuth each individual case the clinical history, the extent of the operative

procedures, and, from year to year, the ultimate result. With each

specimen we have attempted to make a careful gross and microscopic

description. A large material has accumulated, and from this we have

been able to make at least a working classification. By such a classi-

fication I mean one upon which the operating surgeon can base the

extent of the dissection. The results of these investigations have been

published from time to lime in this and other journals. However, I am
convinced that the time is ripe for improvement in technique. The

most important factor is to get a piece of the tissue immediately into

Zenker's fluid; practically this is a very difficult thing to have done,

except by the surgeon who is interested in, and follows, the pathological

examination of the tissues which he removes. Dr. Evans, a recent

graduate of the Johns Hopkins University, in studying the histology of

the wall of the large intestine during an investigation of the pathology

of Hirschsprung's disease, found that autopsy material was not suitable,

and that unless the tissues exposed during life were immediately, while

still warm, placed in Zenker's solution, one could not get a proper

section for microscopic study. " He showed me the difference between

the two, and there was no question as to the value of fresh material.

' .Journal of Medical Research, .July, 1908, xi\, G().

^ .Journal of the American Medical As.sociation, September 5, 190.3.
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Tumors of the Extremities. The difficulty that I have found in properly

presenting this subject from year to year is due to the great variety of

the possible neoplasms and the small number in any single group. The

least difficult have been tumors of bone.

There are a few points which need prominent emphasis. It shouhl

be the routine practice in the malignant epithelial tumors of the extremity

to make a much wider local excision and to perform complete extirpa-

tion of the lymphatic glands, whether they be palpable or not. In the

malignant tumor from a congenital pigmented mole, the extirpation

should be of great extent; it should include the tumor and its sur-

roundings, fascia over the muscle, and all the tissue in one piece, includ-

ing the lymphatic glands. The less malignant tumors—warts, moles,

fibrospindle-cell tumors, and the myxoma—should be given a wider

margin in the local excision. In looking over the cases from the large

German clinics and those in this country, one is surprised that surgeons

who practise wide local extirpation with the neighboring glands in

carcinoma of the breast, lip, and tongue have failed to do it, with rare

exceptions, in carcinoma of the extremities. They will amputate for

carcinoma in a burn, but they do not remove the neighboring glands.

Epithelial Tumors. The occurrence of benign and malignant

tumors on the extremities, as compared with other regions like the lip,

tongue, breast, etc., are so infrequent that one is given, perhaps, a better

opportunity to study the etiological factors. An epithelial tumor arising

from the skin of the extremities is unique, except in scar tissue, ulcer,

fistula, sinus, eczema, psoriasis, keratosis of all kinds, a;-ray burn, a

benign epithelial wart, or a congenital or traumatic epithelial cyst;

that is, the etiological factors—congenital tumors, trauma or chronic

inflammation—are practically always present. These facts are borne

out in all the published statistical investigations from large clinics, and

in my experience with twenty-seven epithelial tumors of the lower

extremity and twenty-nine of the upper extremity.

Steiner,^ in his statistical studies of the carcinomas in the surgical

clinic of Professor Dollinger, in Budapest, reports their observations of

epithelial tumors of the extremities, confirming the above statements.

This report is of special interest, because in this clinic they have made

it a routine practice to extirpate the lymphatic glands in every case.

All epithelial tumors arising in the extremities are by no means malig-

nant, and one should be able to differentiate, because for the benign

local extirpation is sufficient. However, should the microscopic ex-

amination reveal an unsuspected epithelioma spinocellulare malignum

(squamous-cell epithelioma) a second operation should be performed

for the removal of glands. I have in the surgical pathological laboratory

a small ulcer, 1 cm. long and 5 cm. wide, which was removed from the

' Deut. Zeitsch. f. Chir., 190G, Ixxxii, 363.
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chest wall near the axilla. It should have been recognized as malignant

from the wide zone of induration about a very small ulcer. The micro-

scope demonstrated a malignant squamous-cell epithelioma. Three

years later this patient returned with involved glands in the axilla, and

w'as not cured after their total extirpation.

The possible origin of epithelial tumors is so varied that at first it

is very confusing. There is the epidermis, the epithelium of the hair

follicle, the sweat glands, and the sebaceous glands, the epithelial cyst

beneath the epidermis which may arise from congenitally misplaced-

spinal or basal cells, and the strictly traumatic epithelial cyst which is

tlue to the displacement, by a traumatism, of epithelium beneath the

epidermis (practically transplantation), with later growth and develop-

ment of tumor.

The epithelial growths of the epidermis present themselves as warts,

papillomas, corns, or rough areas covered with a scab, which have

been called keratoses. This keratosis may be senile, or due to the

internal administration of arsenic or lead, or from the external irritation

of the a;-rays or other repeated irritants. In all of these growths of the

epidermis the epithelial papillary body is enlarged and grows down into

the connective tissue of the corium. The hornified layer of the epi-

dermis, except in the papilloma, is greatly thickened. In a very few cases

the hypertrophy of the epithelium is composed chiefly of the basal cells.

^

Histologically, as long as we can see a definite arrangement of the basal

epithelial cell on the connective tissue beneath, the lesion is benign.

\Vhen these l)asal cells have disappeared and transitional and hornified

epithelium can be seen to have broken through and begun to invade the

connective tissue, the lesion must be looked upon as histologically

malignant.

As a rule, we can recognize by the clinical appearance of the epi-

dermal growth the malignant change. The surface of the wart, papil-

loma, corn, or the keratotic area shows increased secretion, sometimes a

definite ulceration, and there is more induration at the base. In the

early stage, however, these changes may be produced by infection, so

that the differential diagnosis can only be made after the tumor is

removed.

Recent literature on the cancer problem and the clinical studies all

emphasize the vital importance of looking upon these apparently inno-

cent epithelial growths with greater concern. They may represent the

pre-cancer stage. These tumors, therefore, should always be excised

sufficiendy, and a most careful microscopic study made by the modern

technical methods. From my experience I am of the opinion that today

we are not always in a position to make a positive deduction whether

these early epithelial growths are benign or malignant, and in case of

' Proghessive Medicine, December, 1904, Fifr. 17, p. 149.
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doubt it will he wiser to perform a more radical local operation. As
to the removal of the neighboring lymphatic glands, I am also of the

opinion that it will be safer to perform this operation, which, in the groin

and the axilla, is not a mutilating one and adds practically no risk to the

operation.

Epithelial tumors arising from the hair follicles, sweat glands, and

sebaceous glands are very infrequent. In the literature we find reports

of isolated cases only. In the hair-follicle tumor the first sign is an

accumulation of epithelium about the hair; later, an induration. The
sweat-gland tumor presents itself first as a flat, saucer-like area of

induration, while the sebaceous-gland tumor is more apt to be spherical.

Ulceration of the thin epidermal covering, except in the hair-follicle

tumor, is almost a positive sign of malignancy; in the latter it may be

due to infection.

The epithelial cysts of tiaumatic or congenital origin appear as sub-

cutaneous nodules. Quite frequently they may become infected, and

the induration of the inflammatory process may make one suspect a

malignant tumor. This is especially true of the dermoid cyst. It is

not at all difficult, however, if an exploratory incision is made, to recog-

nize the malignant tumor by its thicker wall composed of densely

granular white tissue.

I describe these various epithelial tumors of the extremity because in

practically all of the cases of definite carcinoma without a history of

scar, ulcer, fistula, or sinus, we get a history of one of these different

epidermal glandular or subepidermal growths which has been present

and quiescent, as a rule, for years; then there is a period of irritation,

followed by a period of growth, change in the external appearance, with

the formation of a definite cancer, ulcer, or fungus. All of these tumors

are, therefore, amenable to treatment, and probably all of them curable

in their benign state. One, therefore, needs no better evidence to sup-

port the argument for their early removal.

There is one exception—the ordinary corn. It is difficult to under-

stand why a malignant epithelial growth in the ordinary corns or cal-

losities on the toes, fingers, hands, or feet should develop so rarely.

I have seen examples of each, and the malignant change is not at all

difficult to recognize. The top of the corn or callosity becomes softer,

the growth after paring is very rapid, paring produces bleeding, and the

induration at the base increases.

The development of carcinoma from the epidermal edge about ulcers,

fistulse, and sinuses is a well-recognized fact, and Ribbert, in his splendid

writings on newgrowths, uses these facts in evidence that carcinoma

can develop from preexisting adult epithelium, the powers of multipli-

cation of which are increased by the new environment encountered in

the down-growth into granulation and scar tissue. Nevertheless, in

view of the immense number of leg ulcers, fistuhe, and sinuses, the

number of carcinomas in them is comparatively small.
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This possibility, however, should be an incentive to attempt In every

instance the rapid healing of every wound.

If the granulation tissue of an ulcer, sinus, or fistula is carefuly

observed, there should be no difficulty in recognizing the beginning of a

carcinoma. The patient, whose carcinomatous ulcer in the scar of a

burn is illustrated in Fig. 31,^ recognized this change himself. He was

used to dressing the benign ulcer, and told me that he first noticed that

the granulation tissue grew above the level of the skin and changed in

color from bright red to a dirty mottled white and red; the purulent

discharge was greater, and it bled less readily after traumatism. How-

ever, sometimes in sinuses, especially deep ones in osteomyelitis, and

after old perforating bullet wounds," the external portion of the sinus

may not show definitely the cancerous growth. For this reason, in

exploring old wounds or chronic osteomyelitis with sinuses, bear in

mind the possibility of carcinoma. The white, granular, friable

cancer tissue is so different from the ordinary granulation tissue that

there should be no difficulty in recognizing it.

McGlannan^ gives a very comprehensive review of the literature

of the various benign and malignant epithelial tumors of the skin and

exposed mucous membranes.

One interested in these epithelial growths will find an illustration of

each variety in Progressive Medicine for December, 1904 and 1907.

I have before me all of the cases of epithelial growths of the upper

and lower extremities recorded in the surgical pathological laboratory,

but as the ultimate results are not yet coinplete up to date, I shall post-

pone a more detailed fliscussion until next year; but practically all the

points which I have just discussed are confirmed by the study of these

cases, and this study agrees well with the available published material

from the large German clinics. Unfortunately the malignant tumors

predominate. We are seldom given an opportunity to operate in the

benign or early malignant stage. In the last few years the number in the

latter two groups, I am pleased to find, is increasing. Practically all

the benign and early malignant tumors have remained well and free

from recurrence. Very few of the definitely malignant tumors have

been cured, but as only in recent cases the glandular operation has been

performed as a routine, and as in the older cases the patients died from

glandular metastasis, we are not yet prepared to state what improve-

ment there will be in the results after the more scientific operation. I

would urge physicians and surgeons in this country to attempt to get

these cases earlier, to practise more radical operations, to study the

tissues with better technique, and to follow the ultimate results.

' Progressive Medicine, December, 1904, p. 160.

2 Ibid., December, 1907, Fig. 14, p. 201.

^Maryland Medical .lournal, vol. li, .Inly and August, 190.S.





PLATE I

Malignant tumor, skin of groin, arising in a congenital pigmented mole. Male,

aged thirty-eight years; growth, three years. (Original, Bloodgood.)
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Benign and Malignant Moles/ Since the discussion in Pro-

gressive Medicine, I have again carefully gone over the literature, and

all of the cases recorded in the laboratory. Through the courtesy ami

help of colleagues I have been able to get tissues and records of many
patients treated by surgeons in different parts of the country. Up to

the present time I know of no positive cure of the malignant tumor

arising in the congenital pigmented mole (Plate I). Further experience,

however, has demonstrated that the duration of life may be much
longer. In the first group of fourteen cases which I studied the average

duration of life was less than one year. Since then I have records of

patients who have lived four years since the onset of glanchilar

metastasis. Another fact has impressed me: I know of no case, except

a recent one of my own, in which the surgeon has deliberately per-

formed an extensive local extirpation of the malignant tumor and the

neighboring lymphatic glands before these glands were at all palpable.

In the literature and in the cases of which 1 have records, these malig-

nant tumors in congenital pigmented moles have appeared in the fol-

lowing groups: The patients have sought advice because of a metas-

tatic tumor, not having observed any change in the mole, or they have

come complaining of growth in the mole, with definite signs of metas-

tasis. Of course, these are hopeless cases. Then there is a third

group: a mole which has shown signs of growth, perhaps with ulceration,

has l)een removed, and the patient seeks advice because of metastatic

glands in the groin or axilla. Recent experience in this group gives a

ray of hope. In a few cases the interval of time has been two, and in a

few cases three years. Here, perhaps, if the glandular operation had

been performed when the local growth was removed, there might have

been some chance of a permanent cure. In the fourth group the patients

seek advice because they have noticed recently a growth in the mole,

usually with slight secretion from abrasion of the thin epidermal cov-

ering or definite ulceration. Here is the opportunity for the surgeon to

perform an extensive local extirpation with fascia and lymphatics.

In every one of the cases recorded in the laboratory in which the

malignant mole only was removed, and in which at that time there was

no evidence of extension, there has been a reappearance of the melanotic

tumor in the neighboring lymphatic glands. In many of these cases

secondary operations have been done—up to the present time with not a

single cure. The interval is usually short, but may be long. I have

observed one case in which this interval was three years. In all of the

cases of which I have records, and which, from the clinical appearance

and microscopic study, have been, as far as we are able to ascertain,

benign congenital pigmented moles, there have been no deaths and no

'Progressive Medicine, December, 1903, pp. 149 and 151; December, 1904,

p. 174; December, 190.5, p. 260; December, 1907, pp. 205 and 211.
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recurrences after extirpation. There is, therefore, no (loul)t of the

benignity of the congenital pigmented tumor. We must learn to recog-

nize the early malignant stage, and then perform the more radical

operation.

In a recent case (Pathol. No. 9063) sent to me by Dr. W. M. Babb, of

Keyser, West Virginia, there was situated on the median surface of the

riffht thiffh, in the lower third, a distincUy melanotic tumor; there had

been some growth in this congenital mole for at least three years; when

the signs of malignant change appeared, I could not ascertain. The

tissue removed is illustrated in Fig. 23 and Plate II. The tumor was first

circumscril)ed with a wide zone of skin; the linear incision carried down

to the knee and up to above Poupart's ligament; skin flaps were dis-

sected back; now all the subcutaneous fat and the fascia covering the

anterior and median-lateral muscles, with the glands of the groin, were

dissected from without anrl from within toward the great vessels; then

Fig. 23.—Melanotic sarcoma, skin of thigh showing extent of dissection.

The appearance of the tumor is shown in Plate II.

the sheaths of the vessels with their lymphatic supply were removed.

This tissue was excised in one place, leaving behind the greater artery

and vein and the naked muscles.

I have never before performed such an extensive dissection of the

thigh and groin. On account of the thickness of the subcutaneous fat

it was possible to close the wound with very little temporary rubber-

tissue drainage. The healing was uninterrupted, and the patient, after

being up and about a week, left the hospital two weeks after operation,

with very little lymphatic edema. Up to the present time we have been

unable to demonstrate metastases. The tumor is an alveolar melanotic

sarcoma (so called) arising from a congenital pigmented mole. ^litchell,

of Washington, informs me that he has performed a similar .dissection

in which the glands were involved, and this patient has remained well up

to the ])resent time, three years since operation. The mole was situated

in the groin, but he does not know how long the glands had been pal-

pable.
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The congenital pigmented mole and the malignant tumor which arises

in it belong to a group by themselves. The consensus of opinion is that

the cells are of epithelial origin, misplaced early in embryonic life, and

that the tumor is really a carcinoma.

Babler,^ in a paper entitled "Malignant Degeneration of Warts and

Moles," reports in detail eighteen cases, with these conclusions:

1. The laity should be impressed with the danger of permitting

warts and moles to grow, and should be urged to have them excised at

once.

2. The early excision of apparently harmless warts and moles will

save days of suffering; in many instances the life of the individual will

be saved thereby.

3. The moment that warts and moles begin to grow they are almost

invariably already malignant growths, and should be treated as such.

Benign and Malignant Connective-tissue Tumors. The varie-

ties among the benign connective-tissue tumors are unusually numerous,

and they resemble pretty closely the different forms of connective tissue

—the lipoma, the myxoma, the osteoma, the fibroma, and the angioma

are names which explain the histological appearance of the tumor. The

lipoma and osteoma, as far as I am able to ascertain, never become

malignant, although both contain the fixed connective-tissue cells and

the endothelial and perithelial cells of vessels which might give rise to

sarcoma. On the other hand, the fibroma, the myxoma, and the

angioma have a distinct tendency to become malignant. Between

these three tumors and the sarcoma there is a group of cellular fibromas

and myxomas which are very difhcult to distinguish histologically from

sarcoma. I have hopes that with the new technique of Mallory further

light will be thrown upon this group of border-line connective-tissue

tumors.

There is a group of mixed connective-tissue tumors called fibro-

sarcoma, myxosarcoma, and perhaps angiosarcoma. Some of these are

distinctly border-line tumors; others have such an undoubted pictui-e

of cellular sarcoma that there is no difficulty in recognizing them.

When we come to sarcoma we still have to adopt the classification of

angiosarcoma and simple sarcoma. To the former belong the lymph-

and hemangio-, endo- and perithelial sarcoma. To the latter belong

the spindle-, round-, and giant-cell sarcoma. This classification, adopted

by most of the modern text-books on pathology and by most surgeons

interested in the pathology of tumors, is of practical value from the

standpoint of treatment and prognosis.

The malignant connective-tissue tumor differs from carcinoma in its

local growth. It is more circumscribed. The chief cause of death from

sarcoma after operation is due to the metastases by way of the blood

which have taken place before extirpation.

' Journal of the American Medical Association, April IS, 190S, i, 1236.
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There is room for a great deal of investigation along lines of l)etter

technique in the connective-tissue tumors, but my own experience, and

what I am able to find in the literature, demonstrate that unusually

good results follow a proper local excision of certain varieties of sarcoma,

while in the other varieties recorded cures are very infrequent.

The results after excision of the border-line tumors, properly removed,

are uniformly goofl. In the mixed sarcomas to which I have referred

above as the fibro-, myxo-, and osteosarcoma the number of deaths

from internal metastasis after excision is small.

The giant-cell sarcoma, which must be looked upon as a distinct

entity, is almost benign. It occurs chiefly in the medullary cavity of bone

;

it is quite a common form of epulis, and now and then occurs as a peri-

osteal growth. In a very few instances it has been found as a tumor

of the soft parts. In the fibroma or fibrosarcoma of the tendon .sheath

giant cells are often found, but the tumor is not a pure giant-cell sarcoma.

Giant cells may be found in the mixed spindle- and round-cell sarcoma,

but their presence, even in fair numbers, does not place this tumor with

the giant-cell sarcomas.

The prognosis for the angiosarcoma is, perhaps, the worst. Metas-

tases by the bloodvessels, and, in some cases, even through the lym-

phatic glands, are very early. In my own experience and in the literature

I have been unable to find an example of a definite cure. The different

forms of round- and spindle-cell sarcoma, as regards prognosis, are not

quite as bad as the angiosarcoma. Each year I have been able to find

isolated cases of permanent cures. A case which I^ have reported in a

child, aged six months, has apparently been cured now, eighteen

months since operation. The diagnosis rests between a vascular round-

cell sarcoma and a perithelial angiosarcoma.

In practical surgery one must have a working knowledge of these

benign and malignant connective-tissue tumors. Seen early, a differ-

ential clinical diagnosis is almost impossible. The nature of the tumor

can only be properly recognized when exposed. I have dwelt upon

this feature in practically every one of my yearly contributions. ^^ ithout

this pathological training surgeons will frequently perform mutilating

operations for tumors which could have been permanently cured by an

operation without mutilation, and mutilation (amputation of the ex-

tremity) will also not always be done when indicated. In the treatment

of these tumors there is much more than the decision between amputa-

tion or not. AVhen the tumor is to be excised without amputation of the

limb, our methods of local extirpation should be extended. The subcu-

taneous dissection should be greater, the fascia and sheaths of muscles

should always be removed, and when the fascia is involved the muscle

should be sacrificed. In a series of large intracanalicular myxomas of

' Progres.sive Medicine, December, 1907, Fig. 21, p. 209.
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the breast in which, in my experience, sarcomatous areas are always

present, I found in studying the cases treated in Dr. Halsted's clinic

that in the first three in which the tumor and breast only were removed

there was local recurrence in the pectoral muscle and death from direct

pleural infiltration. Since this experience, in all such cases the pectoral

major muscle has been removed, and there have been no recurrences or

deaths in a series of six in which three years or more have passed since

the operation.

What Halsted has demonstrated in his method for carcinoma of the

breast, and Crile for carcinoma with involvement of the glands of the

neck, and what I have advocated for cancer of the extremities, should

also be applied to the more malignant groups of sarcoma. If this is done,

I am convinced that the results will be better.

Hemangioma and Sarcoma. The number of cases in which sarcoma

has formed in a benign hemangioma, as far as I am able to ascertain,

is relatively small. Davis,' whose monograph on hemangioma of the

muscle I have discussed, was unable to find an example. In the con-

genital nevi of the skin sarcomas do now and then develop. In the

four cases which I have observed the tumor has always been a peri-

thelia! angiosarcoma. In these cases the patients observe first an

enlargement in the nevus; then the thin epidermal covering ulcerates

and a fungus forms. ^ None of these patients were cured.

In certain forms of both congenital and acquired skin and subcu-

taneous hemangiomas the benign growth may produce an ulceration of

the skin and resemble clinically a sarcoma. Such cases are very diffi-

cult to distinguish from sarcoma. In these tumors, whether ulcerated

or not, perithelial and endothelial cells may show so much proliferation

that it would be hard to tell them at first sight from an angiosarcoma.

Then there is another and very interesting group in which there is a

distinct connective-tissue hypertrophy betw^een the endothelium-lined

spaces, colored yellow, light and dark red with recent and old hemor-

rhage. The fresh section of the tumor looks almost like liver. This

group is also hard to distinguish from sarcoma.

I have previous!V reported, with illustrations, examples of this

so-called elephantoid hemangioma or fibrohemangioma.^ Borchard*

reports an example of such a tumor, describing it as angiosarcoma or a

peculiar tumor formation arising from varicose veins of the leg. In its

gross appearance the tumor is remarkable, almost unique from its

wing-shaped appearance (Fig. 24). It was 20 cm. long and had a

pedicle the size of a child's arm, springing from the dorsum of the foot

at its junction with the leg. The tumor tissue extended to the fascia

only, and the pedicle contained numerous large veins, communicating

' Loc. cit. - Progressive Medicine, December, 1903, p. 149.

Ubid., December, 1903, Fig. 17, p. 15.5; December, 1907, Fig. 20, p. 208.

* Archiv f. klin. Chir., 1906, Ixxx, 675.
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with the varicose veins of the leg. The epidermal covering had recently

ulcerated, and the patient was anemic from continuous hemorrhage.

Borchard's gross and microscopic description corresponds with the six

cases which I have studied and with others described in the literature.

The variegated color of the fresh-cut section, the distinctly endothelium-

lined blood spaces plugged with degenerated endothelial cells, the fibro-

cellular tissue between the blood spaces filled with old blood pigment

and fresh hemorrhage are described by Borchard. He, however, inter-

prets the new tissue between the bloodvessels as a sarcomatous degen-

eration. Fortunately he did not resort to amputation.

The cellular pictures, at least in the six cases which I have studied, are

so identical that either none or all must be sarcoma. Yet two of these,

one sitiuited about the ankle and the other in the muscles of the ball of

the thumb, were incompletely excised. In these two cases a complete

Fig. 24.—Fibrohemangioma. (Borchard's case.)

extirpation could only be accomplished by amputation. I have care-

fully followed these two patients six anfl eight years. Scar tissue has

obliterated the remainder of the tumor, and the lesion is cured.

Angioma and the elephantoid angioma may present such difi'use

growths that complete extirpation could only be accomplished by ampu-

tation, or, when situated elsewhere, by mutilation. A knowledge, there-

fore, of these tumors, their benignity and their curability by inflam-

matory processes will allow the surgeon to restrict his operation. In

Suter's intermuscular hemangioma of the leg, V am of the opinion that

amputation was unnecessary.

In anoioma of the skin where excision would be mutilating, the vas-

' Progressive Medicine, December, 100.5, Fig. 2."), p. 244.
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cular tumors can be destroyed by radium/ the Paquelin cautery, liquid

air, or carbon dioxide snow.' All but the Paquelin can be employed

only for cutaneous nevi. Radium, of course, is expensive, and the

results seem to be no better than from Pusey's cheaper and more acces-

sible material. I have had some experience with liquid air, but it is

expensive, difficult to get, and lasts but forty-eight hours. It is em-

ployed, however, extensively in the skin clinics in New York where the

liquid air can be readily obtained from the Westinghouse Company.

In view of Pusey's results, surgeons should hesitate to operate on exten-

sive superficial nevi without trying the carbon dioxide snow first. In

the operative treatment the Paquelin should be more extensively em-

ployed. This will allow a less radical extirpation, and the inflamma-

tory tissue excited by the burn will give a better assurance against recur-

rence. In fact I am of the opinion that the Paquelin cautery will have

a larger field in the future operative treatment of certain tumors.

Pasini'^ reports a very interesting case of congenital angioma of the

skin containing muscle (angiocavernous myoma).

Lymphangioma, Lymph Cysts, and Sarcoma. I find nothing in

recent literature to add to my previous discussions. In Progressive

Medicine, December, 1903, p. 66, the lymphangiosarcomas which are

rare tumors were described, and later the interesting lymph cysts,

benign and malignant,^ were very fully considered with all the available

literature. Lymphangiomas and lymph cysts are more commonly

observed in the neck.'^ Lymphosarcoma quite frequendy, in its onset,

begins with nodules in the axilla or groin. It is a rare disease, hopeless,

but now and then one is called upon to recognize it in its early stage,

and the diagnosis can only be made by the microscopic study of an

excised gland.

Elephantiasis. This is a lesion of the lymphatic vessels, with sec-

ondary changes of the connective tissue, and is sometimes associated

with varicose veins, lipomatosis, or multiple fibroma molluscum. In

this country the lesion is rare, not, however, difficult to diagnosticate.®

FriedeP describes a new operative treatment for varicose veins of the

leg, associated with elephantiasis and ulcer. It is somewhat after the

principle of Schede's method, except that instead of a single circular

cut through all tissues down to the muscle below the knee, the incision

begins at the external malleolus and goes up to the knee in a spiral; and,

instead of a single incision, a ribbon-like piece is excised. The opera-

1 Wickham, Bull, de I'Acad. de Med. de Paris, January 2S, 1908, p. 109.

^ Pusey, Journal of the American Medical Association, 1907, xlix, 1354.

3 Centralblatt f. Cliirurgie, 1908, xxxv, 114.

^ Progressive Medicine, December, 190.5, p. 249.

5 Nast-Kolb, Beitriige z. klin. Chir., 190G, lii, 27.5; Paetzold, ibid., li, G.52.

" Progressive Medicine, December, 1907, Fig. 23, p. 212.

' Archiv 1'. klinische Chinu-gie, 1908, Ixxxvi, 143.
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tion leaves a very disfigured-looking limb, but it impresses me as a very

feasible one if there is elephantiasis, associated with varicose veins and

ulcer. In all simple cases of varicose veins one should practise first

either simple ligation of the saphenous near the femoral (Trendelen-

burg's method) or excision of the vein (Madelung's method); for the

latter, Charles Mayo's special instrument is convenient.

Von Frisch^ reports a case from v. Eiselsberg's clinic, in Vienna,

which is unique in many respects. The patient, aged twenty-four years,

is shown in Fig. 25. This boy, of healthy parents, at the age of three years,

began to have a swelling of the right leg which gradually extended up

the thigh to the hip. At eight years of age the foot was not involved

and he could walk. By sixteen years of age he could only work in a

sitting position as a carpenter, because of the extension of the process

downward involving the foot, the apparent loss of muscular power, and

the increase of weight. For the last four years he has been bedridden,

and there have been various decubitous ulcers and attacks of fever with

Fig. 2.5.—Elephantiasis. (Von Frisch's case.)

chills. The patient was emaciated and anemic, and as he died, after

an exarticulation at the hip-joint, from capillary oozing due to the fact

that it was impossible to amputate except through involved tissue, they

were able to examine pathologically not only the limb, but also the

internal organs. The autopsy, however, revealed no etiological factor.

The right anterior iliac vein was hugely dilated, but there is nothing

said in the autopsy as to the vessels farther up. The elephantoid

process involved the right half of the scrotum, prostate, bladder, and

pelvic fascia.

The entire extremity was enlarged, due to a newgrowth of connec-

tive tissue which extended from epidermis to bone. In the upper third

of the thigh this tissue extended between the muscle, but lower down

the muscles were replaced by it. The tendons were less changed, and

althouidi swollen and edematous, could be recognized. The knee joints

' Archiv f. klinische Chirurgie, 1907, Ixxxiv, 153.
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and ankle joints were enormonsly distended with fluid, which liad pro-

duced a diastasis of the articulating bones. The quadriceps bursa of

the knee extended to the upper third of the thigh; the synovial mem-
brane showed folds and ligamentous tendons like the chordae tendinese

of the heart; the bones showed atrophy, probably from pressure; the

foot was in equinus position and elongated; the phalanges had practi-

cally disappeared. The bone changes are shown in Fig. 26. Micro-

scopically, the new^ connective tissue invaded the nerves, vessel walls,

and periosteum. This new connective tissue was rich in nuclei and

elastic tissue. The case, therefore, is unique in the extensive involve-

ment of muscle with secondary changes in bones and joints and the

direct infiltration of vessel walls, nerves, and lymphatic glands. To
me it is of interest from the standpoint of general pathology. We have

here a very extensive hypertrophy of juicy, young connective tissue due

Fig. 26.—A'-ray showing bone changes in Fig. 25.

to some impairment of lymph and venous circulation. It infiltrates

normal tissues like a neoplasm. This connective tissue is very cellular

and might be mistaken for a myxosarcoma.

In the elephantoid hemangioma which I have discussed the new tissue

betw^een the bloodvessels is of this character. Not infrequently in large

connective-tissue tumors there may be, in addition, a production of new

connective tissue of this character due to changes in circulation. I

have also observed it in smaller tumors, which were usually peduncu-

lated. As pathologists seldom make stains for the elastic tissue, we are

not familiar with the presence or absence of this tissue in many lesions,

but in this case it seems to be unusually abundant. This observation

of von Frisch is unique in the literature, but I have a similar specimen

in the laboratory in which the elephantiasis of congenital origin involved

the entire upper extremity and axilla. The child was admitted to the

clinic in the secolid year of life, with a streptococcus infection, and Dr.
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Halsted amputated the arm at the shoulder joint. The child recovered,

and is now a healthy boy, aged eight years.

Heide^ reports a very remarkable example of extensive and multiple

cavernous angiomas of the lower left extremity, involving also the

gluteal, perineal, and pudendal areas, with elephantiasis. In this paper

one will find a very good discussion of the extensive angiomas and

their successful treatment by electrolysis.

Mycosis Fungoides. This multiple lesion of the connective tissue

in the skin remains up to the present time an unsolved problem. Like

Hodgkin's disease of the lymphatic glands, and multiple myeloma of

the medullary tissue of bone, it is apparently a progressive and incurable

disease. Herxheimer and Hiibner^ report a very careful study of ten

cases. They look upon the peculiar round cell in the tumor formation

as specific for the disease, and are of the opinion that these cells are not

Ivmphocytes. They also think that the combination of the ar-rays and

arsenic may, in some instances, accomplish a cure. Both should be

energetically employed. P have previously discussed this lesion, with

illustrations.

1 Archiv f. klinische Chirurgie, 1906, Ixxx, 827.

2 Centralt)latt f. Chirurgie, 1908, xxxv, 416.

^Progressive Medicine, December, 1904, p. 163, and Docember, 1904, p. 17."i.



GENITO-URINAEY DISEASES.

By WILLIAM T. BELFIELD, M.D.

Gonorrhea. Vaccines and Sera. Among the infectious diseases

against which vaccines and serums have been experimentally employed

is gonorrhea. The fundamental principle of the vaccine is the fact,

elaborated especially by Wright, that the subcutaneous injection of

dead pathogenic bacteria incites the production in the blood and tissue

fluids of substances (opsonins) which so affect the living bacteria of the

same kind as to make them more easily destroyed by phagocytes. The
preparations of killed bacteria used for this purpose are called vaccines.

The antigonococcus serum is an entirely different agent—the blood

serum of an animal (rabbit, sheep, goat) which has been repeatedly

inoculated with living gonococci, whose toxins have provoked the pro-

duction by the animal's tissues of an antibody, a substance that restricts

the growth of the bacteria producing these toxins. The antigonococcus

serum is, therefore, analogous with that brilliantly successful therapeutic

agent, the diphtheria antitoxin.

Since different strains of the same bacterial species are known to vary

markedly in virulence, a gonococcus vaccine, to be theoretically exact,

should consist of killed gonococci from the patient to be vaccinated.

Yet the time, facilities, and technical skill required for the preparation

of such vaccines (autogenous or homologous) render their use possible

only to those associated with bacteriological laboratories. However,

vaccines have been prepared in quantity from several strains of

gonococcus and placed upon the market as "stock" vaccines, and the

therapeutic results hitherto reported fail to establish any distinct prac-

tical advantage for the autogenous vaccine against gonorrhea; indeed,

several observers, who have noted the effects of both, assert that better

results are obtained with the general than with the specific gonococcus

vaccine. Thus, Hamilton and Cooke^ state that "better results are

obtained by the use of strains of gonococci that have been grown for a

long period on artificial media than by the use of freshly isolated strains,

and there appears to be no advantage in using the patient's own organism.

Acute cases inoculated with killed gonococci from strains which had

been grown for several months on artificial media improved rather more

rapidly than did controlled cases which received no injections of killed

gonococci."

* .Journal of Infections Diseases, March 80, 1908.
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Tliev also quote Cole and Meakins' to the efi'eet that "it has been held

by some writers that certain strains of the gonococcus are endowed with

special powers in the production of opsonic immunity. Our experience

has been quite to the contrary. The vaccines used by us were prepared

from four different strains of gonococcus. On comparing the results

obtained, no distinct difference could be demonstrated in the clinical

results or effects on the opsonic index when the patient was vaccinated

with a vaccine made of his or her own organism, or when a different

vaccine was used."

The clinical results of the use of vaccines against gonorrhea have been

reported by Vail,- Hollister,^ Shropshire,* Teague and Torrey,^ Irons,''

Cole and Meakins,^ Pardoe,^ Hamilton and Cooke,^ Ballenger,^" Uhle and

Mackinney." The consensus of these reports demonstrates (1) the

harmlessness of the subcutaneous injection of dead gonococci, even

a thousand million in number; (2) the needlessness of employing a

strain of gonococcus homologous with that of the patient—in other

words, the "stock" vaccine is shown to be quite as efficient as that pre-

pared from the subject to be treated; (3) the marked curative effect

of these vaccines upon gonorrheal rheumatism, so called; (4) the

failure of the vaccines materially to influence gonorrheal infections of

mucous membranes in the genital tract or elsewhere; (5) the possible

diagnostic value of vaccination with gonococci, to which Irons especially

calls attention. He found that the injection of dead gonococci into

patients harboring colonies of gonococci in the joints or elsewhere was

followed by a slight rise of temperature, some increase of pain at the

foci of infection, and some inflammatory reaction at the point of injec-

tion; while in subjects free from gonorrheal infection none of these

phenomena were marked. He narrates several cases in which this

injection was successfully used to detect the presence or absence of

concealed gonococcal foci. Such a diagnostic measure would certainly

prove extremely valuable in doubtful cases, just as the reaction to the

old tuberculin has become a valuable diagnostic method. Doubtless

some cases of "chronic rheumatism" are due to persistent gonorrheal

infection, although the genital disease was apparently cured years before.

Indeed, Fuller asserts that he has repeatedly cured chronic rheumatism

(gonorrheal) by incising and draining the seminal vesicles.

* Bulletin of the Johns Hopkins Hospital, July, 1907.

^ Journal of the American Medical Association, November 2,3, 1907.

3 Ibid. * Ibid., May IC, 1908.

^ Journal of Medical Research, December, 1907.

" Journal of Infectious Diseases, June 4, 1908.

' Bulletin of the Johns Hopkins Hospital, July, 1907.

' London Practitioner, January, 1908.

' Journal of Infectious Diseases, March, 1908.

'" Journal of the American Medical Association, May 30. 1908.

" Ibid., July 11, 1908.
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The clinical features of vaccination against gonorrhea are so well

presented by Irons^ that the following extracts from his paper are

reproduced

:

"Forty cases of gonococcus infection have been studied, including

thirty-one cases of arthritis. In all the cases in any way obscure the

diagnosis was confirmed by the isolation of the gonococcus from the

joints, and in two cases from the blood.

"In this connection it may be noted that there are many cases of

obscure joint, periosteal, and synovial disease to which the term 'chronic

rheumatism' is applied in which the gonococcus is the etiological factor.

The remoteness in point of time of the primary infection, the peculiar

clinical manifestations of the disease often simulating other affections,

such as tuberculosis, arthritis deformans, or other chronic arthritic or

muscular diseases, the occasional extreme latency of the infection

which becomes localized in some point of slight recent trauma with no

detectable constitutional disturbance, and the tendency of physician as

well as patient to regard an apparently healed gonococcus urethritis

as a closed incident, all combine to cloud the diagnosis in these cases.

"A typical gonococcus reaction is characterized by a rise in tempera-

ture, often only slight, an increase in pain and tenderness in the affected

joints, with occasionally some increase in swelling and a variable degree

of malaise. The symptoms follow the injection in from eight to twelve

hours and commonly last about twenty-four hours. Frequently there

is a decided tenderness at the site of the injection, greater than occurs

after the inoculation of the same dose of the same preparation in normal

subjects. Occasionally there- is a marked redness and edema lasting

from twenty-four to forty-eight hours. In a case of periurethral abscess

of gonococcal origin without secondary infection, which was under

surgical treatment with drainage, an injection of 500,000,000 cocci was

followed in eighteen hours by a moderate swelling and tenderness at

the site of needle puncture, and also marked increase in redness and

tenderness about the wound. There was no coincident retention of

pus or local secondary pus infection to account for the phenomenon,

and the wound returned to its normal condition in twenty-four hours.

There is usually a slight increase in leukocytosis in the first twenty-four

hours after injection.

"The degree of the reaction is influenced by several factors. After

small doses (20,000,000 to 50,000,000 in the cases in question) the

reaction was not marked, and in a number of the early cases treated it

either did not occur or at least was overlooked. In one case, how-

ever, in which a 50,000,000 dose was given, there was a reaction after

each of the first three injections, ^^^len beginning with a small

dose, gradually increasing doses were employed, the reaction did not

appear so typically or was scarcely observable. When in a given case

' Journal of Infectious Diseases, .Tune 4, lOOS.
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the same moderately large dose (300,000 ,000 to 500,000,000) was used

for all the injections the reactions l:)ecame less with each injection. In

four instances the reaction followed the initial dose only.

"The most constant feature of the reaction is the increase in joint pain

and tenderness. The temperature rise is often so slight as of itself to

excite but little remark, especially in those cases in which there is a

daily temperature of 99.5° to 100°. In opsonic terminology, the clinical

reaction corresponds to the negative phase.

"As already stated, the clinical phenomena which follow the injection

of dead gonococci in patients suffering from gonococcus arthritis are in

many respects similar to those which follow injection of tuberculin in

cases of tuberculosis. The rise in temperature and malaise are relatively

less in the gonococcus infections, but there occurs in addition an

increase in symptoms in the joints. In some instances there is, too, a

local reaction at the site of injection with tenderness, occasionally red-

ness, and some edema. These local signs commonly subside in twenty-

four hours, although in three cases they persisted for three or four days.

Great care has been taken throughout to insure surgical cleanliness in

the giving of injections. Moreover, in a number of normal individuals

to whom the same amount was given no local reaction was noted.

"The frequency with which these clinical phenomena occurred sug-

gested the possibility of utilizing the reaction in the diagnosis of obscure

cases of arthritis in which the gonococcus was the suspected cause.

The effects of the injection of dead gonococci into patients not suffering

from gonococcus infection were accordingly studied. Eight adults, in

whom there w^as no history or sign of gonococcus infection, were given

injections of 500,000,000 dead gonococci. In none of these was there

any local change other than that following an ordinary hypodermic

puncture, and no fever or constitutional disturbance was observed. In

a case of pyorrhea alveolaris with subsequent general infection and

painful swelling over the extremities there was no increase of fever or

local symptoms following the injection. A case of gout with" active

joint involvement showed no local or general changes after a dose of

500,000,000. Leukocytes before injection, 13,200; eighteen hours after

injection, 13,000. Temperature was normal throughout. A case of

articular rheumatism showed no reaction after a dose of 500,000,000.

There was no increase in leukocytosis and the temperature chart

showed no abnormal variations. A case of acute arthritis with peri-

carditis was thought possibly gonococcal in origin. There was no

reaction after a dose of 500,000,000. Cultures from the blood and

from a small amount of clear fluid aspirated from the knee remained

sterile, and the prostatic fluid contained no gonococci. The subsequent

course was typical of acute rheumatic fever. In four other cases of

acute and subacute articular rheumatism there was no reaction after

injections of 500,000,000 cocci.
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"In a number of suspected gonococeus cases the reaction was of

value in making an early diagnosis. A case of mono-articular arthritis

with effusion in the knee, in which gonorrheal infection was denied, was

given an injection of 500,000,000. The evening temperatin-e, which

had previously reached only 100°, rose to- 101.8° and the joint pains

increased. The knee was aspirated and the gonococeus isolated in

pure culture from the fluid. A case of chronic arthritis which had

resisted all treatment was given an injection. A slight rise in tempera-

ture, with some increase in joint pains, followed. The prostatic fluid

was found to contain gonococci, and the subsequent course was that of

gonococeus arthritis. A patient who had suffered from extensive gono-

coceus arthritis had been bedridden for one year. There was practi-

cally no motion in the knees. After an injection of 500,000,000 the

temperature, which for weeks had been normal, rose to 99.5°, and the

patient complained of malaise and increased pain in the joints. A
patient with aortic aneurysm, who denied gonorrheal infection, had been

selected for control experimental inoculations. After an injection of

500,000,000 cocci, the temperature-, which had been uniformly normal,

rose to 100° without any other apparent cause, returning to normal

the next day with no subsequent rise. The prostate was examined

and found to be large, somewhat tender, and the secretion contained

numbers of leukocytes with typical intracellular gonococci.

"The reliability of the clinical gonococeus reaction as a diagnostic

procedure will also be determined only after many tests. It has many
points in common with the tuberculin reaction, and similarly, too, there

may well be cases of gonococeus infection found which do not respond.

It appears, however, to be well worth a- trial. Should the reaction

prove to be reliable, a valuable and much-needed aid will be at hand for

the diagnosis of obscure joint, synovial, and periosteal diseases."

The therapeutic effects of antigonococcic sera have been observed and

reported by Rogers,^ Torrey,* and Herbst,^ the last article embodying
the results of the treatment of forty-five cases of gonorrheal infection at

my clinic at Rush College.

Rogers states that the antigonococcus serum foiuid best was that

prepared from the sheep, and the dose of an active serum is about 2 c.c.

(30 minims). This was injected into the loose subcutaneous tissue

between the deep fascia and skin in the back of the upper arm, first on

one side, then on the other, at intervals of from two to six days. If

thorough asepsis was maintained and the serum was clear and not con-

taminated, suppuration would not occur. Following the local reaction

there would be an increase in the joint symptoms for a few hours, which

was later followed by more or less marked improvement. In cases

treated early in the disease, before there had been time for much eft'u-

' Medical Record, October 2(3, 1907. - Ibitl.

^Journal of the American Medical Association, Mav 2.3, lOOS.
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sion or anatomical changes, two or three of these injections, at intervals

of twenty-four to seventy-two hours, might effect a complete cure;

the urethritis, or the original source of the infection, should not be

neglected as the serum had little or no effect on it, and unless the usual

local antiseptic and astringent treatment was energetically carried out,

a reinfection or recrudescence of the luetastasis would be expected.

Patients who had had gonorrheal joint symptoms for several weeks

might require a dozen or more injections, but in at least 75 per cent, of

all of the acute or subacute or early chronic forms of the disease, success

might be expected. The failures would be in those individuals suffering

from a mixed infection, and the chronic gonorrheal joints were not

helped.

Torrey says the antigonococcus serum exercised a specific curative

influence in a high percentage of cases of gonorrheal rheumatism. The

serum had been used in seventy patients with gonorrheal arthritis, with

fifty-five, or 78 per cent., either entirely cured or much improved. In

the remainder there was slight or no improvement. The average

number of injections per patient was five, and twenty individuals were

cured in ten days or less. Even some of the chronic cases were im-

proved, though it required many more injections, and the improvement

was tardy.

The experience of my clinic is thus recorded by Herbst :

The method of administration is by subcutaneous injection, the skin

l)eing prepared as for other subcutaneous injections. The abdominal

wall was used in all cases, because the reaction which follows almost

every injection is better tolerated in this part of the body.

The amount given at each injection varied from 2 to 6 c.c. The

injections were given from forty-eight hours to seven days apart, depend-

ing on the severity of the reaction. A reaction follows almost every

injection, appearing sometimes in the form of a slight urticaria at the

site of the ijijection, at other times in a more severe form accompanied

by a dermatitis, enlargement of the inguinal glands, rise of tempera-

ture from 1° to 2°, and an increase in the pulse rate. ]Most of

these symptoms disappear in from twenty-four to forty-eight hours.

In one case, however, the urticaria and dermatitis extended over the

entire body, with a high temperature and rapid pulse, and continued

for nearly five days. The absorption of the serum is rapid; the tumor

which follows the injection disappears in about fifteen minutes.

Fifty-two cases, including almost every form of gonococcus infection,

were injected with this serum.

Of the first group, the acute gonococcus infection of the anterior and

posterior urethra, seventeen individuals were treated, receiving the

maximum dose, 6 c.c, as frequently as the reaction would allow, with-

out any change in the discharge from the urethra or other symptoms.

In Group 2, subacute gonorrhea of the anterior urethra or anterior and
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posterior urethra, nine patients were injected. Eight of these did not

show any improvement after repeated injections; one cleared up after

the third injection.

In Group 3, chronic gonorrhea of the anterior and posterior urethra,

eleven patients were injected. Seven did not show any improvement;

one cleared up after eight injections given during a period of four weeks;

one after six injections given during a period of three weeks, and two

passed clear urine after four injections given during two weeks.

In Group 4, acute gonococcus infection of the epididymis, four were

injected. Three did not improve as quickly as usually seen with local

treatment. In one case the swelling subsided in two weeks without the

return of the discharge from the urethra; this patient received six injec-

tions of 4 c.c. each.

In Group 5, acute gonococcus infection of joints, four were injected.

Two of them were aspirated, and the gonococcus demonstrated. One
patient is under treatment at the present time; three did not show
much change.

Group 6, chronic gonorrhea of joints, included seven patients; all

improved promptly after the first few injections (one of these had been

unsuccessfully treated with vaccines elsewhere).

One of the gratifying cases of this group was the following:

Case III.—Male, aged twenty-five years, contracted gonorrhea in

1900.

History. After months of treatment for the local condition, his right

knee joint became slightly swollen and very painful. This was followed

in a short time by involvement of both ankle-joints. After a course of

baths at Hot Springs, his condition improved for a short time, only to be

followed by an extension of the disease into almost every joint in the

body. In the latter part of August, 1907, there was found a slight gleety

discharge which contained gonococci in small numbers. The joint con-

dition was so aggravated at this time that he was only able to walk by the

aid of two canes. This had been his condition almost constantly for

seven years.

Treatment. After ten weeks of local treatment, the urethral discharge

disappeared, but with only a slight improvement in the joints. No-
vember 21 he received the first injection of serum; 2 c.c. were given,

followed by a second injection of 4 c.c. at the end of forty-eight hours.

The following day he developed a slight urticaria at the site of the injec-

tion and was somewhat improved. A third injection of 6 c.c. was given

November 27, followed by marked improvement. Two more injections

of 6 c.c. each were given November 29 and December 2. On December
3 and 4 he suffered from rather a severe reaction, after which the pain

in his joints almost entirely disappeared. Three weeks after he received

the first injection he entered the service of one of the express companies

and was able to do this work during the holiday rush, which describes

the change in his condition better than can words.
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These conclusions seem justified: (1) The serum has absohitely no

effect on acute gonorrheal infections, whether they exist in the genital

tract or in any other part of the body; (2) its value in subacute and

chronic cases is very doubtful, although there were a few isolated

cases in which the results were somewhat better than we see with local

treatment only; (3) the value of this serum in the treatment of

chronic gonorrheal joints is without question.

The present clinical status of vaccine and serum therapy against gon-

orrhea seems to be that both are valueless in the acute infections of the

genital tract; that each is usually successful against the systemic infec-

tion (gonorrheal rheumatism); and that both have a possible, but as

yet undetermined, value against the chronic infections of the deeper

genital organs—prostate, vesicles, and epididymes.

For the practitioner, the stock serums and vaccines on the market,

without opsonic control, seem to have quite as much therapeutic value

as the laboriously prepared individual vaccines, controlled by frequent

determination of opsonins. It is perhaps worthy of note that one of

the cases of gonorrheal arthritis, which was promptly cured in my clinic

by the stock serum that we used, had been treated without success with

a laboratory vaccine which had been prepared and administered by a

careful and experienced observer.

It is interesting to learn that we have been unconsciously using gonor-

rheal vaccines in our standard treatment of subacute and chronic gon-

orrheal affections ; for Freeman has shown that the massage of gonorrheal

joints and prostates produces the same effect upon the opsonic indices

as does an artificial inoculation with gonococci—whence the inference

that such massage actually dislodges and empties in the tissues colonies

of gonococci from the infected joint or prostate.

Prevalence of Gonorrhea. Erb^ maintains his conservative view

as to the prevalence of gonorrhea, stating that further experience has

confirmed his previous figures; he has found that 51 per cent, of his last

400 male patients of all classes had had the disease, making the pro-

portion of the total 2400 examined about uniform. The proportion of

wives suffering from the consequences of the disease is even less than in

his former observations.

In the discussion of gonorrhea in women, by the obstetrical section

of the American Medical Association,- a wide diversity of opinion as

to the prevalence of the disease was expressed. Johnson thinks that

at least 50 per cent, of all g^bdominal operations done upon women are

rendered necessary by gonorrhea; others thought that permanent

damage by the gonococcus was far less frequent, Cullen suggesting that

many pus infections of tubes and ovaries which are commonly ascribed

to gonorrhea sire due to ay)pendicitis with secondary involvement of the

' Miindicuer ined. Wucli., ,hily 30, 1907.

Journal ol the American Medical Association, February 1, 1008.
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genital (lucts. All agreed that the vulvovaginitis of children is com-

monly gonorrheal and very widespread.

Gonorrheal Exostosis. Jaeger^ refers to a painful disease of the

foot due to gonorrhea. He reports a case, the seventeenth on record,

with a typical exostosis, which was removed with a sharp curette. It was

an ossifying periostitis
;
gonococci were found in the tissue.

Genito-urinary Tuberculosis. The Tuberculins. The trend of treat-

ment of surgical tuberculosis has been in the last five years distinctly

toward conservatism, the knife having been largely replaced by climatic

and hygienic means. It is generally recognized that the tuberculous cer-

vical gland, joint, or epididymis is, as a rule, but one of many manifesta-

tions of an infection whose essence is a vice of nutrition. The recognized

need has been for an agent which will correct this vice of nutrition,

which will fortify the entire body against the toxins of the tubercle

bacillus. While dry, uncontaminated air and sunshine are potent means

to this end, yet their utility is obviously restricted.

In the new tuberculin, T. R., we have an agent whose therapeutic

power should be extensively tested. The sensational failure of the old

tuberculin, in 1891, to meet the exaggerated expectations of an unin-

formed profession, is doubtless the explanation of the indifference to

the possibilities of the new tuberculin. Yet reports of its curative value

from many sources should receive the attention of physicians every-

where.

Pielicke' considers himself cured of pulmonary tuberculosis by the

use of tuberculin; and relates the symptomatic cure of bilateral renal

tuberculosis with bladder infection in a woman through the same agent.

This patient has remained in good health for two years.

Birnbaum^ reports the use of tuberculin in twenty-three cases of

urogenital tuberculosis in women, with results that made surgical inter-

vention needless in a number of the cases. He considers it a moSt

valuable agent.

Wildbolz^ strongly advises treatment with tuberculin for bilateral and

for early unilateral renal tuberculosis. While he has not seen an abso-

lute cure, yet he has always observed marked improvement sometimes

amounting to a symptomatic cure.

Walker' .strongly recommends this agent against tuberculosis in

geiieral, and relates considerable experience upon which this recom-

mendation is based. Fowler** takes the same ground in the annual

address in medicine before the British Medical Association.

* American Journal of Orthopedic Surgery, January, 1908.

= Berliner klin. Woch., 1908, Nr. 3.

3 Centralbl. f. Gyniik., September 21, 1907.

* Folia Urologica, November, 1907.

^ London Practitioner, May, 1908.

" British Medical Journal, August 1, 1908
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Pogue^ has, during several years, treated over 150 cases of tubercu-

losis in general with tuberculin, with distinctly better success than ever

before, and comprising many symptomatic cures.

Rothschild" considers the marketed tuberculin a valuable agent, but

has secured even better results in three cases with an autogenous tuber-

culin (from the patient's own bacilli), regulated by observation of the

opsonic index.

Dluski,'' in a long article, reviews the literature of tuberculin thera-

peutics since the old tuberculin was introduced (seventeen years). He
tabulates the results obtained by the use of each of eight varieties of

tuberculin in over 1700 cases from twenty or more sanatoria. The

results are by no means uniform, and the opinions of the users are

conflicting. The new tuberculin seems to have given the best results;

but the writer concludes that the value of tuberculin treatment is still

unproved.

My own experience with the new tuberculin in the treatment of

genito-urinary tuberculosis includes five carefully observed cases, as

well as several others, from whom fragmentary reports have been

received. These comprised one unilateral, one bilateral renal tubercu-

losis—both with vesical infection and severe bladder symptoms—and

thr^e of tuberculosis of the male genital tract. A gratifying result of

the tuberculin treatment has been the prompt arrest of bladder irrita-

tion; thus in the case of bilateral renal infection, a female aged twenty-

two years, the intervals between urinations lengthened from thirty

minutes to two and one-half hours within three weeks after the treat-

ment was begun. (This amelioration of vesical irritation has been

remarked by Pielicki also.) In two of the five cases a symptomatic

cure was eft'ected; in one, a tuberculous fistula of ten years' standing

closed spontaneously; in the remaining three, marked improvement,

amounting to fair general health, was secured. No five consecutive

cases of equal gravity have improved so much or so promptly without

the tuberculin treatment in my personal experience.

These have been treated with a stock tuberculin (T. R.), without any

attempt to control the administration by observation of the opsonic

index. The first injections were toV o i^g- or less, and the effort has

been to avoid a febrile reaction; the intervals between injections were

three to seven days.

It would seem that a convincing trial of this agent should be made,

since we are warranted in hoping that it will be found distinctly our most

efficient non-surgical means in repressing this infection. Possibly a

course of tuberculin treatment before and after operation, when this is

obviously required, may be found a valuable aid to the surgeon.

' Medical Record, August 29, 190S.

- l^pitriige zur Klinik dor Tuberkulose, June, lOOS.

3 Ibid.



THE KIDNEY AND URETER 23o

Suction Hyperemia against Tuberculosis. This principle has

been apphed with benefit in the treatment of tuberculosis of the external

genitals. Franck^ has applied suction hyperemia to the testes not

merely for the tuberculous infection of these organs, but also for

tuberculosis of the seminal vesicles and prostate; he believes that in

two of these cases no other measure than a mutilating operation could

have been considered. He has apparently not used the tuberculin

according to modern methods.

RoNTGEN Treatment of Renal Tuberculosis. The two cases

reported by Bircher^ seem more worthy of attention than do most of the

reported cures of deep-seated disease by the aj-rays. In both cases he

advised nephrectomy; upon refusal of the operation, he exposed the

kidney region to the Rontgen rays, continuing the treatment for months.

In both cases the same improvement was witnessed : disappearance of

pus from the urine, subsidence of fever and bladder irritation, improve-

ment in general health, and, finally, symptomatic cure.

Iodine Treatment of Genital Tuberculosis, ^urante^ has long

used iodine, locally and internally, against surgical tuberculosis in

general. He reports twelve cases of tuberculosis of epididymis and

testicle cured by this treatment; several of these would otherwise, he

thinks, have lost one or both testes. He therefore asserts that the

iodine treatment restores to society men, not eunuchs. He injects a

1 per cent, solution of iodine, commencing with a few drops and gradually

increasing the quantity, spreading the liquid evenly through the diseased

tissues. About thirty injections are required. Iodine is given inter-

nally, and the usual restorative measures are adopted.

The Kidney and Ureter. Nephrectomy for Tuberculosis. Israel*

reports 97 cases, with 11 deaths; Nicolich 30, with 7 deaths; Zucker-

kandl 31, with 4 deaths; Wildholz 62, with 3 deaths; Casper 52

cases, with 5 deaths* Rafin 44 cases, with 5 deaths—316 cases, with

35 deaths^a mortality of about 11 per cent. Yet many of these deaths

resulted from insufficiency of the remaining kidney, whose functional

integrity had not been tested with indigo-carmine or other agent. These

operators report a smaller mortality in their later cases where these

tests have been made in advance. Thus, Israel's last 9 of his first 47

cases, but only 2 of the last 50—18 and 4 per cent., respectively; and

several others report similar decrease in their operative mortality.

The end-results of his 97 nephrectomies for renal tuberculosis, fol-

lowed for fifteen years or less, are reported by Israel as gratifying; he

notes especially the relief of cystitis so commonly present, and regards

this fact as a forceful argument for the belief that the infection descends

' Medizinische Klinik, May 24, 1908.

* Miinchener med. Woch., December 17, 1907.

' Journal of the American Medical Association. AyM-il 4, 1908.

* Folia Urologica, Band i, Nr. 1
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from kidney to bladder. He warns that tlie ureteral catheter used to

determine the presence or absence of tubercle bacilli in the opposite

kidney may mislead ; because these organisms may enter the catheters

during its passage through the bladder to the ureter orifice. He con-

siders nephrectomy the treatment of choice if the infection is limited to

one kidney; in bilateral disease, tuberculin may be employed with

advantage.

Wildholz has observed 121 cases of renal tuberculosis, and performed

nephrectomy in 62 with 3 deaths. He finds the disease in both kidneys

oftener than reports in current literature would indicate. He strongly

recommends the use of tuberculin before resorting to nephrectomy, even

when the infection is limited to one kidney.

Chromatocystoscopy. Casper states that among 140 operations

on the kidney, the only death from renal insufficiency was one in which

he could not make in advance the usual tests of the functional capacity of

each kidney. He states that notable delay in the elimination of color

and sugar through the ureter catheter by the supposedly normal kidney,

is a positive contra-indication to operation; while if the blue appears

freely through the ureter catheter within eight minutes, and the sugar

within sixteen minutes, the kidney is working satisfactorily, and the

other may be removed without danger of uremia.

Albarran'^ confirms the observation of Rovsing and others, that when

one kidney is tuberculous the urine from the other often contains albu-

min, and sometimes casts, which, however, disappear when the tuber-

culous kidney hasJoeen removed, and which seems, therefore, to be the

effects of a toxemia. These kidneys react well to the color and phlorid-

zin tests, while tuberculous organs do not.

Suter* discusses the value of indigo-carmine in the diagnosis of the

functional capacity of the kidney. He makes an intramuscular injec-

tion of 4 cm. of a 4 per cent, solution of the dye in normal salt solution;

he has seen no evil results.

He has used this test in 119 cases—26 in which the kidneys were

normal, 48 in which operation was performed (42 nephrectomies), in

21 of unilateral disease not operated (14 of these were tuberculous),

and in 9 cases of chronic nephritis. Of the 48 operated cases, 2 died,

the autopsy showing the remaining kidney normal, as had been pre-

dicted from the color test.

His conclusions are:

1. The healthy kidney excretes blue urine within six to twelve minutes

after the injection (in 93 per cent, of the tests), sometimes as late as

thirteen to fifteen minutes (7 per cent.); further delay usually means

impairment of function.

' Folia Urologica, Band i, Nr. 4. ^ Dent. med. Woch., July 30, 1908.

• ^ Zeitschr. L Urologie, .January,. 1908. ^Ibid., Hand ii, Nr 5.
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2. A diseased kidney excretes urine of less intense color than does

its healthy fellow, even when the time interval is about the same.

3. In 6 cases of hydronephrosis there was no excretion of color,

though the renal parenchyma was extensive.

4. Of six tuberculous kidneys, three excreted no color, and in the

other three the excretion was tardy (twenty to forty-five minutes).

With our present knowledge, it seems probable that the indigo-

carmine test is a valuable factor in determining the functional integrity

of a kidney, but that the phloridzin test is distinctly less reliable.

Renal Tumors. Kiister and Eiselsberg discussed renal tumors

before the German Urological Congress.^ The former stated that this

is a relatively unexplored field; that we should not neglect the older

methods of functional diagnosis—quantity of urea, etc.—though the

newer ones, carmine and phloridzin excretion, should be further studied.

Early diagnosis is most important, since almost every renal tumor

requires a nephrectomy. The transperitoneal operation is much better

than the retroperitoneal, because not only the kidney but also the lymph

glands, fatty capsule, and adrenal should be removed.

Eiselsberg emphasized the frequence and the malignancy of hyper-

nephromata, and related an instance in which Billroth removed a

hypernephroma, removing the last rib and opening the pleura during

the operation. After ten years of health, the patient succumbed to

pleurisy, adrenal tissue being found in the pleura and bronchial glands.

Both- speakers condemned the exposure of the second kidney as a

means of determining its functional capacity; it is a serious measure,

which often fails to give the desired information.

Essential Hematuria. That symptomless bleeding from the kid-

ney, without clinical or other urinary findings, is usually due to localized

disease in the cortex, is the view gaining ground with added experience.

Kotzenberg reports 12 such cases operated in Kiimmell's^ wards since

1895: 9 were less than thirty years old, 10 were males, and 2 females.

In 10 the urine showed absolutely no formed elements except blood; in

2 there were found a few hyalin casts. In 4 nephrectomy was performed

(1 dying on the table), in 6 nephrotomy, and in 2 decapsulation. All

were apparently cured. He regards nephrotomy and decapsulation as

equally efficient, but prefers the former because it gives the opportunity

to explore the pelvis with the finger. Kiimmell relies upon cryoscopy

of the blood more than anything else to determine the safety of the

operation. The diflferentiation between essential hematuria (inflam-

mation of the cortex) and tumors can often be made only through

exploration.

Balloch^ saw hematuria recur with each of five pregnancies. Neph-

rectomy was made and the extirpated kidney showed early nephritis.

Then pregnancy ensued, and the hematuria reciu'red.

' Zeitschr. f. Uiologie, 15aiKl ii, Xr. 1. - Ibid., Nr. 2.

^ Surgery, Gynecology, and Obstetrics, March, 1907.



236 GENirO-URINARY DISEASES

Seelig^ reports 3 cases of hematuria due to appendicitis, relieved in 2

cases by appendectomy. In one the cause of the hematuria was a

toxemia ; in another an adhesion of the appendix to the kidney.

Steinthal- observed a young woman who suddenly had a hemorrhage

from the left kidney, continuing several days. The indigo-carmine test

showed the right kidney to be functionally normal; the left somewhat

inflamed. This organ was exposed and appeared normal; but five days

later such severe hemorrhage recurred that the kidney was removed.

Gross and microscopic examination of the organ failed to reveal any-

thing abnormal—the sixth case recorded in which nothing was dis-

covered in the extirpated organ to explain a severe renal hemorrhage.

Hagner^ adds to the list of such cases three in which a symptomless

bleeding from the kidney ceased promptly after catheterization of the

ureter. These items are noteworthy: the bleeding had lasted six weeks,

six months, and thirty-five years, respectively; and the arrest had con-

tinued twenty months, three and one-half years, and seventeen months,

respectively.

Yet not all are so easily controlled. In 1889 I catheterized the ureter

and made a nephrotomy in a girl aged eighteen years, for essential

hematuria without arresting the bleeding. In 1907—eighteen years

later—I examined her again. The bleeding had continued intermit-

tently during the entire period without other sign of ill health. I

again catheterized the ureter and injected adrenalin solution without

appreciable effect on the bleeding.

Calculi and Rontgen Ray. Pond,^ in an illustrated article, calls

attention to the close anatomical relations of the gall-bladder, kidney,

and renal pelvis, and the consequent confusion of the symptoms caused

by biliary, renal, and ureteral calculi. His interesting article is sum-

marized in these propositions

:

1. Kidney stone usually is found in the pelvis of the kidney and the

frequency of the right kidney is 119 to 98 in the left.

2. Ureteral stone is found in 40.7 per cent., or in nearly one-half of

the cases at the upper or psoas flexure.

3. More than half of the gallstones found in the common duct are

located in the ampulla of Vater.

4. Both of these regions are connected with the pneumogastric dis-

tribution through the renal plexus, and this explains the nausea and

vomiting during the acute seizures.

5. The pelvis of the kidney, the usual site of kidney stone; the psoas

flexure of the ureter, the location of 40.7 per cent, of all ureteral stones;

the fundus of the gall-bladder, the site of gallstone in more than half

of all cases; the descending common duct, the distal portion of the duct

' Annals of Surgery, August, 1908. ' Beitnige z. klin. Chir., Band liii, Nr. .3.

^ Annals of Surgery, August,. lOOS.

* Journal of the American Medical Association, Xoveniber 28, 1907.
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of Wirsung; the ampulla of Vater, which is the location of 57 per cent,

of all common-duct stones; and the descending portion of the duodenum

are all contained in space covered by a silver dollar, between the end of

the ninth rib and the umbilicus.

6. The pain of a kidney or ureteral stone does not always radiate to

the groin or bladder, but is sometimes more evident about or above the

umbilicus.

It is obvious, then, that disturbance of any of these structures may

produce symptoms of pathology in the adjacent structures.

The refiability of the x-rays in picturing renal and ureteral calculi is

variously estimated; that it may fail to shadow a calculus composed of

uric acid only has long been known; and the cases are becoming more

numerous in which bodies pictured by the ray in the position of kidney

and ureter are found to be objects extrinsic to the urinary tract.

Leonard^ thus summarizes his extensive experience: "The a--rays

have shown that many cases presenting marked symptoms of ureteral

colic can be treated rationally and safely with the final passage and

recovery of the calculus without operation. It has rendered such a

course of expectant treatment rational by showing that the calculus is

sufficiently small to be expelled by natural methods, and in addition

that the majority of calculi are found in the ureter. Without the knowl-

edge afforded by this method, expectant treatment is not only irrational,

but also dangerous. In 31 of my cases, in which calculi have been found

in the ureter and expectant treatment has been suggested, the patient

has passed the calculus. In only 11 cases of ureteral calculus has oper-

ation been considered advisable. Two patients passed ureteral calculi

before the indications for expectant treatment had been determined.

As the proportion of renal to ureteral calculi in my series of cases and

the proportion of confirmed and unconfirmed diagnoses has been mis-

stated by misquotation, I will give the following statement:

"The total error in a series of 356 cases has been less than 3 per cent.

In the last 100 cases only 1 case of error in diagnosis has been reported

to me.

"A possible diagnosis of calculus has been made in 106 cases. Of

these, 36 were renal calculi; of them, 30 were confirmed by the removal

o ' the calculus, 4 of the patients refused operation, and in 2 no calculus

was found. Seventy cases were of ureteral calculi; of them, 43 have

been confirmed by the passage or removal of the calculus; in 27 the

patients have not been operated on or heard from.

"Of 46 cases in which an exclusion or negative diagnosis was rendered,

the patients were operated on and the diagnosis confirmed. In 7 cases

where a negative diagnosis was rendered, operation show^ed a calculus

to be present, while in 2 cases a mass of crystalline debris was found

' Journal of the American Medical Association, September 2S, 1907.
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filling the pt'lvis of the kidney. This makes a total error of 10 cases in

a series extending from the formation period of this diagnosis. As has

been said, in the last 100 cases the proportion of errors is materially

decreased.

"There were 28 ureteral and 9 renal cases. In 2 renal cases the

patients refused operation and in 7 the diagnosis was confirmed. In

19 ureteral cases the diagnosis has been confirmed by the recovery of the

calculus. Of the remaining 9 cases, some of the patients are too recently

examined, and others have not been heard from. Of the 63 cases in

which a negative diagnosis was rendered, 42 have been confirmed by

the subsequent history or operation. In 21 cases the subsequent history

has not been learned."

Cole,^ after making about 1500 radiograms for the diagnosis of renal

calculi, feels justified in saying that any stone of sufficient size to justify

operation may be shown by a radiogram which presents these details

:

the spine, the transverse processes of the vertebrae to their tips; the outer

border of the psoas muscles, and the outlines of the kidneys. These

details may be obtained in about 95 per cent, of the cases.

Surgeons, on the other hand, regard the a;-ray diagnosis as quite

fallible, though most valuable; and they insist upon the consideration

of the full clinical and microscopic picture as well as of the radiogram.

Thus, McArthur mentions a case in which clinical and laboratory

evidence indicated a stone in the kidney, but because the a:-rays failed to

picture it operation was deferred. Six months later, when the patient

insisted upon an operation, an incision revealed twenty stones in the

kidney. Nancrede^ removed from the bladder a large uric acid stone

which several radiograms had failed to reveal.

On the other hand, there are various bodies that are easily mistaken

on a:-ray plates for kidney and ureteral stones. These are discussed

by Shoemaker, Stewart,* Holzknecht and Kienbock.'^ xAmong these

bodies are the phleboliths so often present in the pelvic veins of women
especially; cheesy and chalky masses in old inflammatory exudates,

particularly in the broad ligaments ; calcareous pelvic glands ; athero-

matous plates in bloodvessels ; small calcareous masses in the ends of the

P'allopian tubes and in the ovaries; concretions in the appendix; ossifi-

cation spots in the pelvic ligaments; concretions in the bursse of the

pelvis. As these may lie in or near the course of the ureters, they may
be—and repeatedly have been—mistaken for urinary calculi. Thus,

Cathelin reported to the French Urological Congress two cases in which

radiograms confirmed the diagnosis of stone in the renal pelves; at the

operation no stone was found, although the patients have been well

ever since.

* .Journal of the American Medical Association, September 2S, 1907.

' Ibid., May 30, 19()S. ' Ibid.

* Annals of Surgery, xlv, ;}1S. ^.Zeitschr. f. IJrologie, Hand ii, Xr. .").
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Brewer/ in reporting upon 140 cases of renal and ureteral operations,

remarks that in only 59 per cent, of the cases operated on for suspected

calculus, was a stone found (32 out of 57 cases); in 19 others some

other dehnite lesion explainhig the symptoms was discovered, Avhile in

6 cases no lesion was detected. Twice the x-rays pictured an object

supposed to be a stone, but these were found to be a calcified appendix

epiploica of the sigmoid, and a shrunken tuberculous kidney, respec-

tively, the latter casting a heavy, well-defined shadow as large as a

walnut.

According to Brewer, 9 exploratory ureterotomies have been per-

formed .for the removal of a suspected stone. In 4 one or more stones

were found, while in 4 the result of the examination was negative. All

the 9 cases healed primarily without infection and without leakage of

urine.

After considering somewhat in detail the subjective and objective

symptoms, the results of urinary analysis with reference to hematuria

and pyuria, the results of a:-ray examination, and the results of cyst-

oscopy and ureteral catheterization, he said he felt justified in stating

that there is no single symptom or sign, or any group of symptoms or

signs that is absolutely pathognomonic of renal or ureteral calculus,

unless the calculus is in the lower ureter and can be seen or touched by a

metal bougie or catheter. The most important factors to be considered

in making a diagnosis are pain, tenderness, hematuria, the results of

radiography, cystoscopy and ureteral catheterization. Pain and ten-

derness were present in 100 per cent, of the cases; but it should be

remembered that they were present in many cases in which no stone was

found. That calculus may arid often does exist without pain is evi-

denced by the statement of Bruce Clark, who reported 24 autopsies on

calculous patients, in 13 of whom there had been no subjective symp-

toms during life. Hematuria was present in 45 per cent, of the stone

cases, but it was also present in 41 per cent, of the cases without stone.

If all cases are included, the a;-rays gave positive evidence of stone in 79

per cent. Calculous disease had been noted in both kidneys in 5 in-

stances. There were 7 intermittent hydronephrosis cases, and in all the

afebrile attacks of violent renal neuralgia was present. In all the kidney

was at times palpable. In 4 the renal pelvis was found to be enlarged

and relaxed; in 3 it appeared normal. One case of complete gangrene

of the kidney was observed from twisting of the pedicle.

KiimmelP reports 109 operations for renal and ureteral calculas, with

3 deaths—28 nephrectomies without mortality, the remainder incisions

into kidney, pelvis, or ureter. He lays great stress upon cryoscopy of

the blood, with the use of the ureter catheter to determine the danger

of operating on the kidney; a normal index—0.56—proves the presence of

' Journal of the American Medical Association, February 29, 190,S.

-' Zeitschr. f. TTroloo;ie, 1908, Xrs. 'A iind 4.
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(Miough renal tissue for complete excretion. When the index is below

0.60, he makes only a nephrotomy—not a nephrectomy.

Hawkes^ removed the appendix through a low intermuscular incision,

then reflected the peritoneum, and reached the ureter containing a cal-

culus in its pelvic portion. He raised the ureter between thumb and

index finger, incised it and removed the stone; sutured the ureter with

chromic irut, and inserted a cigarette drain. Uneventful recoverv

followed.

Barrow'- removed from the kidney of a man, aged forty-eight years,

a stone weighing 1 pound and 2 drams; the patient had had urinary

disturbance for forty years, and enlargement in the lumbar region for

ten years. He recovered.

Hernia of the Ureter. Galassi'' reviews 15 cases in the literature

in which the ureter formed part of an inguinal hernia, and relates a ca.se

personally operated on. In none was the presence of the ureter in the

hernial sac detected before operation. Several patients had urinary

disturbance, especially difficulty in micturition; in one retention of

urine occurred. In one case the loop of ureter had dropped into the

scrotiun, and the kinking of the ureter had caused hydronephrosis on

that side. Galassi's patient, a seventeen-year-old girl, had had a fem-

oral hernia for years, without urinary symptoms. The ureter was recog-

nized in the sac, and returned into the abdomen.

Prolapse of Ureter into the Bl.\dder. Brongersma* reports a

case of this sort, the prolapsed end of the ureter resembling a cyst in

appearance, from whose summit urine issued. There are 61 such cases

recorded, many of them, including Brongersma's, being caused by

calculi at the lower end of the ureter; 17 of these have been recognized

through the cystoscope; the remainder were discovered postmortem.

Kapsammer^ thinks that these tumors consist sometimes of prolapsed

mucous membrane only; at other times the entire thickness of the ureter

is prolapsed.

The Bladder. Tumors of the Bladder. Frisch" summarizes his

personal experience—the largest yet recorded—in the treatment of

tumors of the bladder. In twenty years he has operated on 300 such

cases, with a mortality of 14 per cent, of the benign and 25 per cent, of

the malignant cases. He has always made a suprapubic incision, with

drainage through the wound.

AVhile 201 of these tumors were papillomata, yet sections showed

malignancy of structure in over half of these; hence two-thirds of the

300 tumore w^ere actually malignant.

Frisch has succeeded in tracing 164 cases after operation. Of 53

Annals of Surgery, May, 1908. ^ Ibid., June, 190S.

' .Journal of the American Medical Association, 1908, No. 18.

* Zeitschr. f. Urologie, Band ii, Nr. (i. ^ Wiener nied. Wnch., 1907, Xr. 4.5.

" Wiener klin. Woch., 1907, Xr. 40.
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cases of benign papillomata, recurrence was observed in 21 within

eight years after operation. The longest periods of freedom were seven-

teen years in 1 case, fifteen years in 2 cases, fourteen years in 4, and

twelve years in 8 cases. Recurrence is used in a clinical, not an anatom-

ical, sense ; for the second papilloma never grew on the same spot as did

the first.

Of 49 papillomata with cancerous features, 29 recurred between six

months and six years. In 3 which were operated on a second time,

carcinoma had developed in the scar of the earlier operation.

Of the 95 carcinomatous cases, 42 were seen later and 20 others heard

from; all had recurrence, most of them in less than two years; one of

them seven years later.

Metastases from bladder cancer were observed in 7 cases—^in the liver,

lung, kidney, pleura, and axillary glands.

In 3 cases the removal of a benignant papilloma was followed by the

growth of a carcinoma in the scar.

In the discussion by the German Urological Congress,^ Lichtenstern

mentioned 2 cases where the removal of a vesical papilloma, appearing

under the microscope to be benign, was followed by the growth of a

carcinoma in the scar. Casper had seen 7 such cases, and others present

mentioned 3 additional instances. Loewenhardt, on the other hand,

mentioned 3 cases in which a carcinoma had been destroyed by the

cautery endovesically, without recurrence in several years. It would

seem that the raw surfaces made by the knife afforded opportunity for

the growth of particles of the original tumor implanted therein.

Brown^ studied 10 cases of carcinoma of the bladder postmortem; in

7 metastases were found.

C. H. Mayo^ says that the large percentage of early recurrence fol-

lowing the removal of bladder tumors indicates delayed operation or

imperfect removal. As the use of the cystoscope becomes more general,

early operation becomes more frequent. Imperfect removal is due in

part to imperfect exposure of the field of operation. Mayo makes a

long median incision, opens the peritoneum, and walls off the intes-

tines with large gauze pads. He then opens the bladder through its

peritoneal covering, excises the tumor, and burns the diseased area with

the Paquelin cautery. Large areas, even two-thirds, of the bladder

are resected when necessary. He has operated on five vesical tumors,

three of them malignant, in this way without mortality.

Cysts of the Bladder. Brongersma* adds a case of vesical cyst

to the five already described. DiSiculty in urination in a woman, aged

fifty-two years, led to a cystoscopic examination, which revealed a tumor

1 Wiener med. Woch., 1907, Nr. 45.

^ American Journal of the Medical Sciences, vol. cxxxiv.
^ Annals of Surgery, July, 1908.

* Zeitschr. f . Urologie, Band ii, Nr. 6.
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growing from the left side of the trigonum. Through a suprapubic

incision he removed a cyst 3.5 cm. long and 2.75 cm. broad.

Hernia of the Bladder. Hansen' gives the details of seven cases of

hernia involving the bladder. The patients were between the ages of

forty-one and sixty-seven, and all but one were males. In only one case

was the diagnosis made before the operation. If the cystocele is small,

or if it is an operative cystocele, it will be found growing thicker upward

and enveloped in fat. This thicker extension will be discovered to be

the bladder, when the prevesical fat is detached. In case of doubt the

bladder can be filled with fluid and the effect watched on the cystocele.

It there is a diverticulum or a stone in the hernia the bladder must be

opened and resected, otherwise the bladder is reduced unopened. In

case of injury the bladder must be sutured, a permanent catheter

inserted, and the herniotomy wound drained.

Gastric and Duodenal Ulcers following Wounds of the

Bladder. Roberts^ discussed this subject before the American Sur-

gical Association. He mentioned a death from perforating gastric

ulcer after suprapubic lithotomy which he had reported in 1887, and a

few years ago he lost another patient from hemorrhage due to ulcer of

the duodenum occurring in a man who had suffered extraperitoneal

rupture of the urinary bladder and other injuries. He referred to the

probability of gastric and duodenal ulcerations being pathological

sequences of the bladder lesion. Roberts collected from literature and

his own experience 16 instances of gastro-intestinal bleedings subsequent

to operative or other lesions of the urinary organs. The result was

death in 14 cases; recovery in 2. Cystotomy was performed in 5; lith-

olapaxy, 1; nephrotomy, 3; extravasation of urine, 2; nephrorrhaphy, 2.

In cases not operated on ulceration occurred after pericystic abscess in

1 case; perinephritic abscess, etc., 1; perineal abscess, etc., 1; making

a total of 16. In 7 of the 10 fatal cases ulceration was found at autopsy.

In several of the remaining cases no necropsy was made, and the ques-

tion of the presence of ulcer of the stomach or intestines, therefore,

remains undetermined. He mentioned the fact that Curling, in his

classic paper, published sixty-four years ago, on duodenal ulcers sec-

ondary to burns, stated that he had seen similar ulcers in surgical con-

ditions other than burns. From a study of the recent literature on the

subject, Roberts believes that the connection between abdominal and

pelvic operations and postoperative hematemesis and intestinal bleeding

occurs often enough to suggest a pathological connection. He also

mentions cases of such hemorrhage and ulceration occurring after oper-

ative procedures on regions distant from the abdomen and pelvis which

apparently prove that the postoperative bleeding and ulceration of the

gastro-intestinal tract are caused by some more general pathological

' Zeitschr, f. Urologie, Band ii, Nr. 6.

^ Journal of the American Medical Association, Mav 30, 1908



THE PROSTATE 243

influence than local interference with the abdominal and pelvic circu-

lation alone. Although such lesions are probably more apt to occur

after interference with the pelvic and abdominal organs, enough cases

are on record to lead to the belief that a general condition, such as

uremic intoxication, atheroma of the vessels, toxemia, and infection are

instrumental in rendering the patient liable to the serious complication

discussed. He emphasizes the serious prognosis in postoperative hema-

temesis or bloody stools, and made various suggestions as to treatment.

The Prostate. Prostatectomy under Local Anesthesia. Lanz'

emphasizes the dangers of any general anesthetic in the feeble old men
who often require prostatectomy. In 11 cases he has made the trans-

vesical operation under infiltration anesthesia with a 1 per cent, solution

of cocaine and a few drops of adrenalin extract. The absence of pain

was surprising, and the course of the patients to recovery gratifying.

He considers this operation no more dangerous than the use of the

catheter.

I have done this operation under cocaine infiltration repeatedly,

although my patients have never failed to complain of pain.

Enuresis after Prostatectomy. MacGowan- discusses this sub-

ject with 11 illustrative cases that have come under his observation.

His conclusions are:

"1. That after removal of extremely large growths bladder control

sometimes comes slowly, and a condition of enuresis, either partial or

total, will exist for from six months to a year, and perhaps always. This

condition, although lamentable, improves with time, and is apt to be

best at night. There is no surgical remedy, if the operation has been

complete. But I would recommend, wherever the leakage has lasted for

six months, that careful rectal, urethroscopic, and cystoscopic exami-

nations be made, and if any remaining intra-urethral or intravesical

nodules be found that they be removed.

"2. There are some dense prostates, not malignant, which cannot be

removed. Such cases should not be disturbed until the comfortable

use of the catheter becomes impossible. Through these a permanent

groove or furrow must be made, preferably by the cautery apparatus

of Chetwood. They will always leak.

"3. AMien enuresis follows the imperfect removal of a small hard

prostate, the only remedy is the hemisection of the fibrous ring and

the prostate on its floor, and removal of the prostate, together with the

non-resilient scar tissue. In such cases patients will then slowly regain

control and be well people.

"4. If following a prostatectomy, usually perineal, and where the pros-

tate has been only of moderate size, not belonging to one of the three

preceding classes, there is enuresis, and a careful rectal examination

1 Deut. med. Woch., May 21, 1908.

^ Journal of the American Medical Association, February 15, 1908.
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fails to show the presence of an intracapsular growth of palpable size,

overlooked at the time of the operation, a careful examination of the

posterior urethra and bladder, with suitable optical instruments, has

sometimes revealed the presence of small tumors of glandular tissue

hanging or pressing into the vesical outlet, preventing its closure, and

the removal of such tumors by sectio alia has resulted in a cure of the

condition."

A New Incision for Prostatectomy. Wilms^ has used, in 3 cases

for the removal of the prostate, an incision that I have long used for

securing access to the pelvic connective tissue. He makes the incision

4 to 5 cm. long, directly upon the descending ramus of the left pubic

bone. After dividing the fascia, blunt dissection soon reaches the

lateral lobe of the prostate. The ischiocavernosus muscle and the

internal pudic artery are pushed toward the median line without being

seen. The capsule of the left lobe is incised and the prostatic tissue

enucleated; the right lobe is reached from its anterior surface, a sound

being introduced. The prostatic urethra is removed, but the rectum

cannot be injured. The bleeding is minimal.

Results of Prostatectomy, Freyer^ gives the results of 432 supra-

pubic prostatectomies. There were 29 deaths (6.7 per cent.), most of

them due to the weaknesses of old age rather than directly to the oper-

ation. The remaining cases were entirely successful, which means that

they enjoyed a normal urinary function without fistulse, incontinence,

or other drawbacks.

Young^ reports 238 cases of perineal prostatectomy with 7 deaths

(2.9 per cent.) and but few fistulse.

Regeneration of the Prostate. Hedinger* describes 2 cases of

apparent regeneration of prostatic tissue. In August, 1905, he removed

by perineal incision the entire hypertrophied prostate of an elderly

patient; the clinical history and the microscopic picture of the tissue

removed were those usual to prostatic hypertrophy. Four months later

the patient died from strangulated hernia. Autopsy disclosed a large,

typically hypertrophied prostate, 5 x 4? x 2 cm. in dimensions. The
microscope showed normal prostatic tissue, and positively no evidence

of carcinoma. The second case A^as essentially similar.

Freudenberg, a year earlier, reported 3 cases in each of which an

apparently normal prostate was found, although he had some months

earlier removed the entire prostate through a suprapubic incision. He
remarks incidentally that all three were potent.

The frequency of carcinoma of the prostate warrants the suspicion

that the rapid reproduction of epithelial elements in these cases was a

» Deut. Zeitschr. f. Chir., June, 1908.

2 British Medical Journal, October 5, 1907.

^ Journal of the American Medical Associatibn, February 15, 1908.

* Folia Urologica, 1908, Band ii, Nr. 1.



THE PROSTATE 245

manifestation of cancer. Yet both of these experienced observers dis-

tinctly deny this possibility, one of them supported by the microscopic

examination.

Prostatic Hypertrophy in Eunuchoid. A^Tieeler^ describes two

cases of faulty descent of the testicle. One was eighty years old, and had

never had sexual life; both testicles were found at the internal inguinal

rings; penis fairly developed; vesicles small; figure and mons veneris

feminine; beard thick and long. In spite of his arrested sexual devel-

opment he had well-marked prostatic hypertrophy and obstruction;

bladder trabeculated and sacculated; ureters dilated and purulent.

Death had occurred from the obstruction and ascending infection.

Berard^ made a suprapubic prostatectomy, removing a middle lobe

and two lateral prolongations, one of which proved to be a seminal

vesicle, incrusted in the bladder wall. The ureter was not injured.

Prostatic Calculi. This subject was discussed at a meeting of

the French Urological Congress.

T^denat^ removed by lateral lithotomy an oxalate stone from the

prostate of an eighteen-year-old patient, whose urinary symptoms had

existed for thirteen years. Lacemeur expressed the opinion that these

calculi are often found during childhood ; he had removed from a youth

by prerectal incision a prostatic calculus weighing 110 grams; urinary

symptoms had existed for twelve years.

Prostatic Abscess. The French Congress devoted a session to this

subject.* Considerable diversity of opinion was expressed as to the

frequency and treatment of such abscesses, the diiference being appar-

ently due to the confusion of prostatic abscess with prostatic suppu-

ration, which drains into the urethra. Hartman and Lavenant have

seen only 33 cases of prostatic abscess among 11,000 patients in the

Lariboisiere, these being caused by gonorrhea or by septic catheters; 12

of these healed without operation; the remainder were opened through

the perineum. Escat, Motz, and others, on the other hand, consider

these abscesses frequent, especially among the elderly subjects of pros-

tatic hypertrophy.

The choice of the incision for opening a prostatic abscess also elicited

a difference of opinion; some insisted that the perineal is the only proper

avenue of approach, while the majority favored incision wherever

pointing is detected, whether perineum or rectum. The majority

advised early intervention.

Lusk,^ in an illustrated article, advocates the drainage of prostatic

abscesses through an incision into the ischiorectal fossa.

Vogel,® from Posner's clinic, renews the proposal to remove the pros-

^ American Journal of Urology, July, 1908.

* Revue de Chirurgie, 1908, No. 2. » Folia Urologica, 1908, Band ii, Nr. 5.

* Ibid. ^ Annals of Surgery, vol. xlv, No. 1,

* Berliner klin. Woch., 1908, Nr. 4.
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tate through a perineal incision, when less radical treatment fails to

arrest prostatic suppuration in the elderly subjects of prostatic hyper-

trophy; and Alexander would extend this practice to younger subjects.

Loumeau has in two cases made a prostatectomy to relieve the pain after

prostatic suppuration, and advises this measure. It would seem that

the necessity for this treatment seldom exists.

Pelvic Abscess in the Male. McLaren^ states that pelvic abscess in the

male is practically always due to appendicitis, and should be evacuated

into the rectum, as such abscesses in women are into the vagina. Only

the groundless fear of infecting the rectum has prevented such practice.

Many appendiceal abscesses open spontaneously into the rectum and

heal promptly. He advises that in every case of appendiceal abscess

examination by rectum should be made, and drainage into the bowel

effected when feasible. He reports 5 cases treated in this way, with

prompt healing in 3 cases, less rapid in 2.

Harte narrates a severe case of pelvic abscess and pain in left side,

supposed to proceed from the prostate; an opening from the rectum

evacuated a quart of pus; recovery promptly followed.

Kliautz^ saw a case of appendicitis with anuria; an abscess in Douglas'

pouch was discovered and evacuated into the rectum. The urinary

secretion was at once resumed. He suspects that the anuria was due to

compression of the ureters by the abscess.

Pollard^ also advocates evacuation of pelvic abscesses in the male into

the rectum; he has thus treated appendiceal abscesses without an

abdominal opening. McArthur has opened fifteen pelvic abscesses in

the male into the rectum in the past few years.

It is gratifying to one who has never hesitated to open a pelvic abscess

or suppurating seminal vesicle into the rectum, to see this plan advocated

by many others. Yet INIcLaren's statement that virtually all pelvic

abscesses in the male proceed from the appendix, is certainly erroneous

;

and so is the advice to open them all from the rectum. Many point

toward the perineum, through which the incision is naturally made.

Infection of the Space of Retzius. Englisch^ discusses the pelvic

fasciae in the male, and the etiology of abscesses in the prevesical tissue.

He still uses the term "idiopathic" for those whose source of infection

is not apparent. Cases are multiplying which indicate that some, per-

haps many, of these pelvic infections arise not by direct continuity with

a mucous surface, but through lymph vessels and veins, which bring

the infection from urethra, prostate, or rectum. The frequency of

phleboliths in the pelvic veins suggests the possibility that these may he

sometimes the site of the original infection.

* Annals of Surgery, June, 1908.

^ Wiener klin. Woch., 1907, Nr. 50.

3 British Medical Journal, July 25, 1908.

* Folia Urologica, Band i, Nrs. 3 und 4.
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Ersing^ discusses prevesical abscess in connection with an operated

case where gonorrhea and tuberculosis were positively excluded. The
prevesical infection seemed to have originated in injury to the anterior

urethra by instrumentation, and to have been carried by lymphatics to

the lymph glands in the space of Retzius. Swinburne^ opened an acute

prevesical abscess in a man who, three years before, had had gonor-

rhea, but in whom no connection between the two infections could be

traced.

The Urethra. Carcinoma. McMurtry^ has collected 27 cases of

urethral carcinoma in women, including 2 personal cases. The diag-

nosis between carcinoma and caruncle or syphilitic lesions is difScult.

When recognized early and the urethra completely excised the chance

of permanent freedom is good; otherwise not.

Karski* takes a more favorable view. He states that of 29 cases in

which excision was performed only 2 are known to have recurred.

Englisch^ analyzes reports of 41 cases of urethral carcinoma in the

male, including 3 of his own ; the youngest patient was twenty-one years

old, but most were over fifty. In most of the recorded cases the nature

of the disease was not recognized until excision was too late to prevent

recurrence.

Disasters following Passage of Sounds. Brennocke'' treated a

sixty-five-year-old man, suffering from cystitis and chronic uremia.

After some improvement in health the bladder was explored for stone

with a sound. Complete anuria occurred immediately, and death

thirty hours after the sounding.

Wyeth^ attempted to pass a filiform through a tight urethral stricture

in a man aged forty-three years; death followed fifteen minutes after the

attempt. The author ascribes the death to the trifling injury, though

stating that he had injected into the urethra just before the instrumenta-

tion 4 c.c. of a 2 per cent, cocaine solution. The many deaths and col-

lapses after such cocainization of the urethra have been so numerous

that many genito-urinary surgeons have long since ceased to use this

drug for urethral anesthesia.

Berg* saw a pyogenic infection of one kidney, requiring nephrectomy,

following sounding for stone.

The Testis and Seminal Duct. Cancer. Howard^ states that in

twenty years there were observed among 110,000 male patients in the

London Hospital, 57 cases of malignant disease of the testis verified by

* Annals of Surgen^, August, 1908. ^ Medical Record, August 1, 1908.

^ Journal of the American Medical Association, June 20, 1908.

* Zeitschr. f. Geb. u. Gynak., December 28, 1907.

^ Folia Urologica, Band i, Nr. 1. * Miinchener med. Woch., 1907, Nr. 42.

' Folia Urologica, Band i, Nr. 7.

* Journal of the American Medical Association, February 29, 1908.

" London Practitioner, December, 1907.
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microscopic examination. Of these, 9 (16 per cent.) developed in

undescended testes; 2 died of operation, and 1 disappeared; in 26 recur-

rence was observed; 8 remained free (24 per cent, of those traced).

Thrombosis of the Spermatic Veins. The role of thrombosis

and phlebitis in producing swelhngs within the scrotum has received but

scant attention. Yet some of the inflammatory processes within the

scrotum, called epididymitis, etc., are caused by infection of the veins

from the urethra, rectum, or blood current. Thrombosis of the sper-

matic veins causes swelling and tenderness, which may sometimes

require operative interference. Ransohoff^ has operated on two such

cases, in which thrombosis of the spermatic vein followed violence, and

caused a tender, painful swelling in the course of the vein.

Phlebitis of the plexus of Santorini is not rare in elderly men, following

infection of the prostate by catheter or otherwise; chill, fever, retention

of urine, suppurative epididymitis or orchitis may follow.

Beardsley^ reports 4 cases of orchitis following typhoid fever, in which

phlebitis affecting the spermatic or pelvic veins seems to have been the

anatomical origin. These cases began with chill, fever, and malaise; in

2 there was phlebitis of the saphenous vein of the same side, with some

edema of the leg. Both testes and epididymis were swollen and painful,

induration of the latter persisting for some weeks. Beardsley collects

from the literature 102 cases, a brief analysis of which includes these

features: The orchitis occurred during convalescence following typhoid

fever in 71 instances, and during the fever in but 17, while no note of the

time of occurrence was made in the remaining 14 cases. In 3 cases the

complication was bilateral. There were 43 instances in which both the

testicle and epididymis were involved; the testicle alone being involved

31 times and the epididymis alone 10 times; while in 18 the conditions

were not differentiated. In a number of cases the cord was also involved.

Suppuration occurred in 22 of the 102 cases and in many of these there

was loss of testicular tissue and subsequent atrophy. It was noted that

there was an effusion into the tunica vaginalis testis in 13 cases, and in 6

cases a urethral discharge was seen.

Kinnicutt and Gwyn (quoted by Beardsley) have called attention to

the fact that a sudden acute pain in the abdomen may be due to throm-

bosis of the mesenteric veins, and in one of Kinnicutt's cases the infection

of the epididymis evidently originated in the cord above Poupart's liga-

ment, for the process could be traced downward to the testicle, the epi-

didymis being affected forty-eight hours after the cord was palpable.

In Gwyn's case there was sudden pain in the region of the appendix,

and only later was the discovery of the enlarged testicle made. The
implication of the cord suggests, as pointed out by Kinnicutt, an original

infection either of the vas or of the spermatic veins, producing phlebitis

' Annals of Surgery, August, 190S.

^ Journal of the American Medical Association, March 25, 1908.
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with a thrombosis and secondary imphcation of the vas deferens by
contiguity.

The infecting agent in these cases, when identified, has been usually

the t}^hoid bacillus, but sometimes the ordinary pyogenic bacteria.

Miihlig^ saw pulmonary infarcts follow immediately upon double

epididymitis from acute gonorrhea, evidently from thrombosis of the

spermatic veins.

Treatment of Epididymitis by Incision. This relatively new
method has been practised by Dind and Metraux^ in 51 cases of acute

inflammation, with or without distinct abscess formation. In most

cases pus was discovered; there was always prompt relief of pain, the

fever fell, and the inflammatory induration rapidly disappeared. The
cut is made on the posterior surface and does not open the tunica

vaginalis.

For four years I have practised this incision in suitable cases, ^ with

great satisfaction.

Recurrent Epididymitis, though doubtless often due to repeated

infections of the epididymis from the seminal vesicle by way of the vas

deferens, may occur when the vas has been occluded by vasectomy.

Bozy^ narrates two personal observations, in whigh, after prostatectomy

—

one suprapubic and one perineal—repeated attacks of epididymitis

ensued, though in each case both vasa had been resected at the time of

operation. He quotes a similar experience of Guilliet, after vasectomy

for prostatic hypertrophy.

In one such case I incised the epididymis on each side during the

interval between attacks, which had occurred many times after a prosta-

tectomy, and found an abscess in each epididymis. Apparently the in-

fection was persistent in the epididymis after the first attack.

Vesiculotomy for Tuberculosis. Baudet^ collects 58 cases of this

sort, including 7 of his own. Two died of the operation, 10 more of

tuberculosis within a few months thereafter, and 46 were relieved of pain

and improved in health. It is questionable whether any operation on

the vesicle for the cure of tuberculosis is justifiable except for the removal

of debris, as in the case reported by Brewer;*^ here both vesicles, vasa,

and testicles were removed from suppurating cavities.

Bacteriology of the Urinary Tract. Bond^ discusses the numerous cases

in which bacterial infection of the urinary tract is apparently primary

—

i. e., without stone, stricture, or other antecedent local cause. He criti-

cises the current view that the urinary tract is infected by bacteria

which are excreted from the blood by the kidneys, and expresses the

1 Miinchener med. Woch., 1907, Nr. 51. => Guyon's Annales, 1908, No. 5.

^ Journal of the American Medical Association, April, 1905.

* Presse medicale, November 2, 1907. ^ Ibid., October 26, 1907.

' Journal of the American Medical Association, February 29, 1908,

' British Medical Journal, December 7, 1907
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opinion that these organs reach the bladder and renal pelvis by way of

the urethra. He calls attention to these facts: (1) The majority of

these infections are found in females, especially in women who are

pregnant or suffering from gynecological affections; (2) Campbell has

shown that bacterial infection of the urethra is common in gynecological

cases, and others have noted that pyelitis is a frequent complication

of pregnancy and that the ureters are dilated in late pregnancy—perhaps

from the pressure of the uterus upon them at the pelvic brim. Bond

showed, in 1905, that a regurgitant mucous stream does occur in the

urinary tract, sufficient to carry particles of indigo from the anterior

urethra to the renal pelvis, when the natural outflow is interfered with.

He records three cases of his own in which a definite cystitis preceded

the renal inflammation.

Putting all available data together, he thinks the conclusion irresistible,

that the infection in these cases begins at the urethra and ascends to the

renal pelvis.

Gurd^ states that the divergent results of studies of the bacteria of the

female genital tract by different observers is explained in part by the

various methods employed. He regards the examination of smears

from the discharges as of little value, and relies upon cultures from the

vaginal discharge, especially in searching for the gonococcus. As a

result of these observations, made largely at the Montreal General

Hospital, he concludes that the gonococcus is even more frequently the

cause of pelvic disease than is commonly assumed; and that at least

50 per cent, of the women attending the hospital gynecological clinics are

suft'ering from gonococcus infection. Pregnancy and labor often arouse

dormant gonococci into activity.

Hunner- relates four cases of pyelitis in women apparently due to

appendicitis, the latter being overlooked because of the prominence of

the urinary symptoms and findings.

Additional information on this subject is to be found in Davis' article

in Progressive Medicine, September, 1908, p. 150, and in the present

volume.

Blastomycetes in the Female Genitals. Van de Velde^ has

found blastomycetes in pure or mixed cultures in the genitals of 77

gynecological patients, mostly cases of acute or chronic cervical inflam-

mation. They are also common in the vulvovaginitis of little girls.

Bacterial Infections of the Urinary Tract in Children.

These are discussed by Langstein," Abt,^ and Box.*' All are agreed in

^ Journal of Medical Research, May, 190S.

^ Journal of the American Medical Association, April 25, 1908.

^Centralbl. f. Gynak., September 21, 1907.

* Therapeutische Monatshefte, May, 1907.

^ Journal of the American Medical Association, December 14, 1907.^

' Lancet, Januarj' 11^ 1908.
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remarking the frequency of these infections and the ease with which they

are overlooked. The symptoms are frequently fever and malaise, the

urinary features often escaping attention because examination of the

urine is omitted. These infections are especially common and com-
monly overlooked in little girls.

Systematic examination of the urine in the diseases of children reveals

the cause and cure of many otherwise refractory ailments.

Sterility and Sterilization. Delbet and Chevassu^ found 114 cases of

azoospermia among 131 patients wath inflammation of the epididymes,

acute or chronic. Probably half the cases that have double gonorrheal

epididymitis are left permanently sterile. Their observations confirm

the statement that the testicle continues its spermatogenic function

behind the occlusion of the epididymes, and that fertility may be regained

by a restoration of the canal. They have in six cases implanted the vas

into the testicle, and in another instance united the vas with the epi-

didymis (Martin's operation).

Pincus^ deplores the too frequent practice of treating women for

sterility without examination as to the husband's fertility. He quotes

Sanger's investigation of 110 sterile couples, which revealed azoospermia

or impotence in nearly 50 per cent., and only 15 per cent, more in which

the sterility was apparently the result of gonorrheal infection of the wife.

Pincus has examined both husband and wife in 488 instances of sterile

marriages. He found permanent azoospermia in 62 husbands (12.5

per cent.); in 7.5 per cent, more the spermatozoa were few and feeble,

and in 2.6 per cent, additional the spermatozoa were motionless. In

nearly one-fourth of these 488 marriages, therefore (119 cases), the

husband was sterile.

While the possibility of sterility in the subjects of bilateral gonorrheal

epididymitis is generally recognized, I have been impressed with the

number of sterile men personally observed in whom gonorrhea has

invaded only one epididymis, or even neither of them. These cases

comprise two classes: (1) Those in which both epididymeal canals

have been invaded by a mild infection proceeding from a deep urethral

stricture, producing a chronic, painless induration of the epididymis,

often with hydrocele; in these no spermatozoa are found in the semen;

(2) cases in which the epididymes have never been infected and the

semen contains abundant spermatozoa, which are, however, motionless.

In some cases of this latter class, treatment of the chronically inflamed

prostate and vesicles has been followed by a restoration of motility in

the spermatozoa.

The uncertainties of the influence of gonorrhea upon fertility are well

illustrated in two patients of mine who had sowed a large crop of wild

oats together. One contracted gonorrhea six times, during which each

' Revue de Chiriirgie, May 10, 1908.

' Archiv f. Gynak., July 13, 1907.,
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epididymis was twice invaded by the infection; yet his semen contained

abundant motile spermatozoa, and soon after marriage his wife con-

ceived. The other man escaped with two attacks of gonorrhea, which

invaded the prostate and vesicles, but neither epididymis. After a year

of sterile marriage, an examination of his semen showed plenty of

spermatozoa motionless.

Sterilization of the Unfit by Vasectomy.^ The urgent necessity

for restricting the irresponsible propagation of criminals and others who
have been judicially declared parasites on society has been officially

recognized by the State of Indiana.

In March, 1907, the Indiana Legislature passed a bill authorizing the

sterilization of "confirmed criminals, idiots, imbeciles, and rapists" in

the State institutions of Indiana. In the prison at Jeffersonville, over

300 convicts under thirty years of age have been sterilized by vasectomy,

some by authority of the State, but over 200 of them at their own request.

This voluntary submission to sterilization by hundreds of convicts

removes the only conceivable opposition to this method of protecting

society—namely, the sentimental.

Vasectomy is performed in a few minutes under cocaine anesthesia,

through a skin-cut less than one-half inch long; it entails no wound
infection, no confinement to bed; it is less serious than the extraction

of a tooth. That obstruction of this tube does not impair sexuality is

abundantly proved by the robust sexual health of thousands of men
who have been unwittingly sterilized through bilateral epididymitis,

and who never suspect their sterility until their marriages prove barren.

That vasectomy itself is equally harmless to sexuality is shown by the

experience of those upon whom it has been performed; among these,

within my personal knowledge, are married men who took this means,

rather than criminal abortion, to prevent the transmission to offspring

of their own hereditary taints, such as insanity and s}^hilis. The
sterility caused by vasectomy can be subsequently cured by a slight

operation, which reunites the severed ends of the vas, should the subject

ever desire to beget offspring. Irremediable sterility, such as is desired

for the defective classes, is easily procured by removing a longer piece

of the vas.

The reunion of the severed ends of the vas is easily accomplished by

freshening these ends and passing a catgut or silkworm thread into the

lumen of each end, out through the wall of the vas, and tying the thread

ends. The thread thus serves as a splint, which keeps the ends in

perfect apposition during healing. Of the many methods proposed,

this one—^first published by Mayo"—is distinctly the best.

' Belfield, Journal of the American Medical Association, January 4, 1908.

' Annals of Surgery, January, 1895.
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By H. R. M. LANDIS, M.D.

Antidiphtheritic Serum. During the past few years the greatest

emphasis has been laid on the necessity of administering antitoxin as

early as possible in diphtheria, and in all suspected cases not to wait for

the bacteriological report. Statistics issued by the Chicago Board of

Health (see Progressive Medicine, December, 1902, p. 264) show that

the death rate rapidly increases as the interval between the onset of the

disease and the use of the antitoxin is lengthened. Figures issued in the

last report of the Pennsylvania State Board of Health (1907) also brings

out this fact very clearly, as the following table shows

:

First day ....
Second day
Third day . . .

Fourtti day .

Fifth day
Sixth day
Seventh day .

Eighth day and over

Totals

Recov-
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per cent.) and the pre-antitoxin days, when the mortality reached from

30 to 50 per cent. The fataUties in this series are attributed by Baginsky

to the late use of the antitoxin and insufficient dosage. In a few cases

death resulted from complications which the treatment could not be

expected to influence or from tracheotomy accidents.

Baginskv is convinced, from his experience in this epidemic, that the

antitoxin should be used early in amounts ranging from 1500 to 5000

units, the day of the disease, the severity and site of the lesions, the age

of the child, and its physical development being the factors in determining

the size of the dose to be employed in each case. Those of the largest

experience in this country have repeatedly stated that the age of the child

has no bearing on the dose (see Progressive Medicine, December, 1906,

and December, 1907).

Martin^ has analyzed a series of cases to determine the cause of the

mortality in diphtheria even wdien the antitoxin has been used. His

conclusions are based on a series of 853 cases treated at the Hopital

Pasteur from 1900 to 1908. The mortality in this series was 9.73 per

cent. The causes of failure are practically the same as those observed by

Baginsky. Thus 28, or one-third, of the patients died within twenty-four

hours of their admission to the hospital. These deaths, for the most part,

represent cases in which there has been failure to inject the antitoxin

promptly, and emphasizes, as Martin states, the necessity of using the

antitoxin at once without waiting for a bacteriological diagnosis in the

doubtful cases.

Other causes of death in children under two years of age were laryngeal

complications requiring intubation, bronchopneumonia commonly

resulting; and in older children and adults the occurrence of mixed

infections. In a few instances death resulted from the late effects of the

diphtheria toxii* on the renal, hepatic, and suprarenal functions. In

these cases the urine becomes scanty, with a large amount of albumin, or

there may be gastro-intestinal disturbances and clay-colored stools.

The suprarenal capsules show areas of cellular necrosis and hemorrhages.

Martin states that the cure for this intense intoxication is the injection

of large doses of serum.

The charge has been made that since the introduction of the serum

treatment the instances of diphtheritic paralysis have been more numer-

ous, and some have claimed that the paralysis is due to the ill effects of

the serum.

Rosenau and Anderson' have made some experimental investigations

on this subject. They first state that an analysis of the views of clinical

statisticians does not show that the antitoxin treatment has any tendency

to produce paralysis.

1 Bulletin Medical April 2.5, 190S.

' Hygienic Laboratory, United States Public Health and Marine Hospital Service,

Bulletin 38, June, 1907.
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They were able to produce in guinea-pigs by means of a partially

neutralized mixture of diphtheria toxin and antidiphtheritic serum,

so adjusted as to leave the toxon or paralysis-producing constituent of

diphtheria toxin free to exert its specific action on the nervous system,

paralysis, apparently identical with that seen in human beings. These

experiments showed that the paralysis, after it has once appeared, is not

influenced by the antitoxin, nor can its appearance be prevented if the

antitoxin is injected shortly before the development of the paralysis.

On the other hand, if the serum is injected twenty-four hours after the

infection, the guinea-pig does not die and the paralysis is modified. Large

doses given forty-eight hours after the infection do not modify the par-

alysis or save life. Repeated injections of antitoxin, beginning twenty-

four to forty-eight hours after the infection, did seem to exert some favor-

able influence on the subsequent paralysis. A single injection of one unit

twenty-four hours before or at the time of the infection was not followed

by paralysis. Rosenau and Anderson state that better results should be

obtained in man, as the poison is elaborated more slowly, and for this

reason the antitoxin can be given with benefit at a much later period.

This seems to be borne out by a recent experience of INIiddleton,^ who
obtained excellent results in a case of postdiphtheritic paralysis of some
weeks' standing, with daily injections of antidiphtheritic serum.

Rosenau and Anderson emphasize the importance of early adminis-

tration of the serum by pointing out that where one unit of antitoxin

given early prevents paralysis and saves life, 4000 units totally fails when
delayed forty-eight hours.

Kj-onig^ states that the efficiency of the serum can be increased by
incising the hard swollen tissues in the throat. This measure is par-

ticularly needed in those cases in which the fever does not subside after

the injection of the antitoxin and the diphtheritic lesion in the throat

remains hard and swollen. The incision generally bleeds very little;

the more it bleeds the less marked is the capillary obstruction, and hence

the danger of necrosis and gangrene is less. In order to promote the

bleeding Kronig applies warm compresses outside and has the mouth
rinsed out with warm water to which a mild antiseptic has been added.

These local measures are followed by great relief and an immediate

drop in the temperature.

In order to prevent this capillary obstruction Kronig urges the early

use of antitoxin while the vascular passages in the region of the local

process are open.

The distinctly favorable results which occur from the use of diphtheria

antitoxin should be clearly kept in mind when reading the following

pages on Anaphylaxis. The occasional occurrence of a serious untoward
result after the injection of antitoxin should not weigh against the enor-

mous saving of life which has resulted since its introduction.

1 Lancet, July 18, 1908. ^ Therapie der Gegenwart, July, 1908, No. 7.



256 PRACTICAL THERAPEUTIC REFERENDUM

Anaphylaxis or Proteid Hypersusceptibility. The past year

has added a chapter to the subject of serum therapy which is of the

greatest interest, but one that may lead to serious misapprehensions.

The subject is one of such interest and importance that it may be well to

devote to it considerable space.

The fact that guinea-pigs which had been used for testing the potency

of antitoxins frequently died on receiving a second injection some weeks

later had been generally known among laboratory workers for some time.

No particular importance was attached to this fact, however, until about

four years ago. During Ehrlich's visit to this country in 1904, Theobald

Smith called his attention to this phenomenon, with the result that Otto

was given the problem to solve. Otto's paper, which appeared in 1905,

anticipated by a short time the work of Rosenau and Anderson, who
were investigating the same subject. The work of these three investi-

gators was independent and appeared almost simultaneously.

The phenomena which sometimes follow the injection of a foreign

serum have been termed anaphylaxis, proteid hypersusceptibility, or

supersensitiveness. This hypersusceptibility may show itself in one of

two ways: (1) What may be termed the major effect, which manifests

itself by symptoms of collapse and occasionally by death. (2) The

minor effect, which has been termed serum disease. The fact that anti-

toxin injections were not infrequently followed by cutaneous rashes

swollen glands, joint pains, and general malaise was appreciated long

before the major effects of such injections excited attention. Since the

publication of the monograph on "Serumkrankheif by von Pirquet and

Schick, in 1905, the relationship existing between injections of serum and

the phenomena which sometimes follow have been better understood.

At present the best studied instance of anaphylaxis is that produced in

the guinea-pig by the injection of some foreign proteid, such as horse

serum, egg white, milk, etc. The effect of horse serum has received special

attention, owing to its extensive use in the production of curative sera.

The best presentation of the subject is that contained in the "Review

of Anaphylaxis, with Special Reference to Immunity," by Rosenau and

Anderson.^

Anaphylaxis is produced in the guinea-pig as follows: The animal

is given subcutaneously from yV to ^iir c-c. of horse serum, and after

an interval of from ten days to two weeks is re-injected with a larger

amount, 1 to 3 c.c. Within a few minutes the animal shows signs of

respiratory embarrassment, by scratching at the mouth, coughing, often

of a spasmodic character, and rapid or irregular breathing. This stage

is followed by paresis or complete paralysis, and later by convulsions or

spasmodic, jerky movements. Death usually follows the convulsive

stage. The later the anaphylactic symptoms develop the less likely is

the animal to die.

^ Jomnal of Infections Diseases, January, 1908.
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If the second dose is injected directly into the brain or circulation, the

anaphylactic symptoms occur suddenly and with great violence, death

ensuing in two or three minutes.

This condition of hypersusceptibility may be produced by exceedingly

small quantities of serum, as infinitesimal an amount as t ooooo "o
^.c;

on the other hand, large quantities may be given at the initial dose with-

out any ill effects following, unless a second dose is given after an interval

of some days. This point is important to keep in mind in studying the

untoward effects as seen in man; for in man anaphylactic symptoms

develop occasionally after a single dose, and in the guinea-pig practically

never. Both react to a second injection.

The exact nature of the substance causing these phenomena is not at

present known. By some it is believed to be hemolytic; Rosenau is

opposed to this view. Rosenau and Anderson are of the opinion that the

reaction is the result of some profound chemical change in the central

nervous system, rather than morphological reactions.

An animal once sensitized apparently remains in this condition all its

life, and a second injection given at any future time, after the period of

inoculation, will produce a reaction. Animals may be sensitized not only

bysubcutaneous injections, but by feeding themwith someproteid material

and after the usual interval injecting them. Furthermore, as shown

by Rosenau and Anderson, the sensitizing principle is hereditary through

the female. Thus, if a female guinea-pig is injected with horse serum

before or during pregnancy, her offspring are born sensitized ; that is, they

will react to an initial dose of serum, which the normal guinea-pig prac-

tically never does. They point out that while several instances are on

record where an immunity to an infectious disease is transmitted by the

mother to her young, this is the first instance of hypersensitiveness being

transmitted. They suggest that it may possibly throw some light on the

fact that tuberculosis "runs in families."

Another interesting point in connection with maternal transmission is

that related to the occurrence of anaphylactic symptoms in man. As
already pointed out, anaphylaxis sometimes appears in man after the

first dose. Possibly some of the instances seen in the human being are

due to hereditary sensitization. In several of the cases recently recorded

the individuals were subject to asthmatic attacks when subjected to the

odors from horses. Naturally one of the first things attempted in study-

ing this reaction was the endeavor to destroy this toxic principle, so that

the serum would be absolutely free from ill effects. Rosenau and Ander-

son found that various preservative chemicals and ferments had no effect;

neither was it affected by filtration, nor by the ar-rays. Serum subjected

to cold (15° F.) was unaffected, but when heated to 100° C. for twenty-

five minutes the toxic property was entirely destroyed.

Besredka^ states that all the usual phenomena of hypersusceptibility

^ Annales de I'lnst, Pasteur, 1907, vol. xxi, p. 950.

17
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in guinea-pigs may be prevented by ether narcosis. If the animal is

injected intracerebrally as the muscles are undergoing relaxation from

the effects of the ether no toxic effect appears, and after coming out of

the ether the animal presents no untoward effect. Another injection of

serum given the following day, without ether, is not followed by ana-

phylactic phenomena, showing that the animal has been immunized.

Unfortunately, the phenomena as seen in man occur so suddenly that

one has no time for such a procedure.

In a recent communication Besredka^ advises the injection of all sera

into the brains of guinea-pigs. Such tests have shown that different

sera possess different powers of toxicity, the fatal dose ranging from j

c.c. to Y^-g c.c. He states that a serum hypertoxic when fresh gradually

loses its toxicity, but should be considered as toxic and unfit for use for

two months. He believes that in general, every serum which causes

grave anaphylactic phenomena in doses of y^ to 2V c-c. or less should be

considered as toxic.

Another curious feature of anaphylaxis is the fact that each proteid

has its own specific toxic property. Thus a guinea-pig sensitized for

horse serum will not react when injected with milk or with egg white.

Nor will a guinea-pig sensitized with egg white react to any of the other

substances. Furthermore, Rosenau and Anderson have shown that a

guinea-pig may be in a state of sensitization to two or three proteids at the

same time and react to a second injection of each of them. These different

proteids may be given at the same time, at intervals, at the same place or

in different places, separately or mixed.

Immunity to this hypersusceptibility may be obtained in one of two

ways: (1) By repeated injections of the serum during the period of

incubation, that is, during the first ten days ; or (2) by recovery from a

second injection during the anaphylactic stage (Rosenau and Anderson).

This relates to guinea-pigs and does not hold true for man, as will be seen

later.

The resume given above relates to the phenomena as seen experiment-

ally in animals. In man there are certain curious differences as yet but

ill understood.

Of the cases so far reported as having occurred in man, diphtheria

antitoxin has been the serum usually employed. P have reported a series

of seven cases with marked untoward symptoms following the use of

Maragliano's antituberculous serum, and Waterhouse^ records a personal

experience in which Sensitization was produced by antistreptococcic

serum. Eighteen months later he developed marked untoward symp-

toms following an injection of diphtheria antitoxin with a similar occur-

rence four years later after a second injection of diphtheria antitoxin.

' Revue Medico-Sociale, 19'08, ii, p. 10.

^ Paper read at International Congress of Tuberculosis, Washington, September

30, 1908 ; Therapeutic Gazette, November, 1908.

3 British Medical Journal, April 18, 1908.
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An analysis of the symptoms as seen in man shows that the symptoms
vary greatly in their intensity. As a rule, these major symptoms of ana-

phylaxis come on within a few minutes after the injection is given: in

a less severe form the onset may be delayed for an hour or two. In the

mildest form there is a feeling of faintness, substernal pain, some diffi-

culty in breathing, paroxysmal cough, sneezing and itchiness, particu-

larly of the scalp. There may also develop a distressing urticaria, or

edema of the face may occur and swelling of the tongue. Nausea and

vomiting is noted in some cases.

In a severer type the above symptoms, particularly those relating to

the respiratory system, are intensified and the patient becomes cyanotic

and shows signs of collapse. Frothing at the mouth may occur. In these

cases there is a feeling of impending death. In the most severe form the

symptoms are practically identical with those just enumerated, with the

exception that paresis or paralysis and convulsive movements, as seen in

the guinea-pig, develop and death rapidly ensues.

Wiley's^ fatal case occurred in a strong robust man who had received

1000 units as a prophylactic measure. The untoward symptoms
developed within two or three minutes after the injection was given, and

in two or three minutes more the man was dead. In this case asthmatic

symptoms always occurred when exposed to the odor from horses.

Schmitt,^ who had moderately severe symptoms after a prophylactic

dose of diphtheria antitoxin, states that he has always been subject to

asthmatic symptoms when about horses. Boone^ had a similar experience.

The antitoxin in this case was used for an attack of diphtheria. He has

continued the use of the antitoxin since the accident, with uniformly

good results.

In previous numbers of Progressive Medicine mention has been

made of the use of diphtheria antitoxin for a variety of conditions, among
them asthma. Gillette* records a fatal result occurring in an individual

who was given 2000 units because of asthmatic attacks. He mentions

two other cases in which a fatal result followed the use of antitoxin for

asthma.

Cases in which collapse followed the use of antitoxin, but without a

fatal result are reported by F. L. Taylor,^ Quigley,'' Dreyfoos,^ and
Thomas.^" In the latter's case subsequent injections of the antitoxin

were not followed by ill effects.

Comparing the anaphylactic phenomenon as seen in man with that in

the guinea-pig, certain unexplainable diflterences are noted. In the first

place a single initial dose, no matter how large, produces no reaction in

' Journal of the American Medical Association, January 11, 1908.

^ Ibid., February 22, 1908. =" Ibid. .February 8, 1908.
^ Ibid., January 4, 1908. s Medical Record, July 4, 1908.
* Journal of the American Medical Association, March 7, 1907.

' Ibid., September 5, 1908. » Ibid., July 4, 1908.
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the guinea-pig; while it may be followed with very marked untoward

effects in man. Both, however, react to a second dose.

In the second place immunity to this reaction may be obtained in the

guinea-pig in one of two ways: either by repeated injections during

the period of incubation (first ten days) or by recovery from an attack

of anaphylaxis. The variability of the reaction in man is illustrated in

the series of 7 cases of hypersusceptibility following the use of Mara-

gliano's antituberculous serum which I have reported. In 4 of the

cases the evidence of hypersusceptibility occurred but once following

the third, tenth, twentieth, and twenty-second injection. In 3 the injec-

tions w'ere continued without further trouble. In 2 cases the evidences

of hypersusceptibility occurred after two successive injections (third and

fourth, tenth and eleventh). In one the injections were discontinued, and

in the other they were continued without further trouble. The earliest

case to react was on the sixth day after the third injection; the latest on

the fiftieth day after the twenty-second injection. It will be seen that in

these cases, contrary to what one finds in guinea-pigs, the evidences of

hypersusceptibility were extremely variable in their appearance, develop-

ing as they did at irregular intervals after the treatment was instituted.

Furthermore, the frequent injections received by these patients during

the first ten days did not develop an immunity, nor did recovery from an

attack of anaphylaxis prevent future attacks in two instances. All of

these cases recovered.

In regard to the less serious evidences of hypersusceptibility—the

"serum disease"—von Pirquet and Schick have shown that there is in

man a normal period of incubation for the appearance of the serum

disease, namely, eight to thirteen days. The first injection, however,

renders the individual sensitive to future injections, so that if a second

injection is given from fourteen days to four months after the first one

the evidences of serum disease occur almost at once, or at least within

twenty-four hours. This they term the "immediate reaction." If the

second injection is given after an interval of four months, the reaction,

while delayed from five to eight days, occurs earlier than the normal

interval following the first injection, i. e., eight to thirteen days. This

they term the " accelerated reaction."

Blain^ has reported 7 cases in which a second injection of diphtheria

antitoxin was followed by a skin rash, 6 urticarial and 1 scarlatinal in

character. The time of the occurrence of the untoward symptoms

ranged from a few minutes to one week. Several of these cases presented

symptoms of much greater severity than are usually encountered in

"serum disease," and should more properly be included among those

suffering from the major effects of antitoxin, i. e., those with symptoms

referable to the respiratory tract associated with cyanosis and a weak

pulse.

* Medical Record, June 6, 1908.
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While the minor results of antitoxin or serum intolerance are usually

of short duration, the ill effects may be very prolonged. In one of the

cases reported by Blain the urticarial eruption persisted for months.

Several years ago a member of my family developed symptoms of intoler-

ance after a single dose of diphtheria antitoxin. In this instance the

intolerance took the form of painfully swollen joints of the hands and feet,

which lasted for three months. At the time it was ascribed to what was

believed to be a streptococcic tonsillitis.

Six of the cases reported by Blain were blondes, 5 of them markedly so.

Royer^ in a study of 30 cases illustrating the effects of second injections

of diphtheria antitoxin comes to the following conclusions: There seems

to be but little doubt in the minds of all who have w^orked in serum

therapy that second injections of serum, after a considerable interval of

time, cause immediate disturbance several days earlier than that met

with as a normal reaction.

The "immediate reaction" is seen in from 18 to 27 per cent, of cases

receiving injections. The "accelerated reaction" is probably seen in

from 30 to 40 per cent, of such cases.

These reactions are annoying, but in no case yet reported have they

resulted in death.

Spaced injections are errors in treatment, and should be avoided

because of unnecessary sickening.

The experience and observations of others, combined with his own
personal experience along purely clinical lines, leads him to believe that

daily injections of serum for a period of several days in no w^ay increase

the disturbances which are commonly expected about the eighth or

tenth day after treatment; that with a two-day interval in serum dosage

rashes and febrile disturbances are more annoying; that if the intervals

be three days, greater disturbances occur; and with four days or longer

as an interval, graver disturbances may be anticipated.

As Royer states, the injections should be given at close intervals until

the disease is under control, rather than allow several days to intervene

between the injections.

The minor manifestations of serum intolerance have, of course, been

appreciated for some years, and while they are in certain instances

annoying to the patient, are scarcely to be considered.

The major manifestations, however, are serious and it is to be feared

will lead to grave misapprehensions unless viewed in a calm and judicious

manner.

Personally I do not believe that these serious untoward effects repre-

sent a new development in serum therapy. It is more than probable

that they have existed from the beginning, and that the experimental

work on the subject has been the means of drawing our attention to them.

* Therapeutic Gazette, June, 1908.
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I know that m^ own experience and that of my colleagues with Mara-

gliano's antituberculous serum was quite inexplicable at the time. All

sorts of explanation were offered as to why they occurred, and in the end

no particular attention was paid to them. It is quite likely that this has

been the case with diphtheria antitoxin. Certainly until the past two

years instances of any serious untoward effect following diphtheria

antitoxin were of great rarity, at least so far as one is able to judge from

the literature.

It must, I think, be admitted that a fatal result is most unusual, and the

mere fact that it does occasionally occur should not alter our attitude

toward the marvellous effect serum therapy has had on reducing the

mortality of diphtheria and preventing its occurrence in those exposed

to the disease. Nothing so far published should change our duty toward

a patient suffering from diphtheria. Antitoxin should be administered,

and in light of the recent work on untoward effects, should be given

at frequent rather than at long intervals.

It must be admitted that at present symptoms of collapse and even

death may follow an initial dose, but it must also be admitted that such

occurrences are so extremely rare that in view of the gravity of the disease

they may be disregarded.

As asthmatic patients seem to be particularly prone to these serious

untoward effects antitoxin treatment for such cases had best be avoided.

And this would probably be the wisest course to follow in any chronic

condition not attended with the immediate danger of death.

Antimeningitic Serum. ^Meningitis has always ranked as one of the

worst of the epidemic diseases; the mortality is always high, rarely

falling below 40, and in some instances reaching 100 per cent. In

addition to the high death rate many of those recovering have been

permanently crippled.

As the result of a severe epidemic of cerebrospinal meningitis in New
York City three years ago a commission was appointed to study this

disease. This epidemic was one of the severest—numbering some 4000

cases—that has occurred in this country. The mortality was high—75

per cent.

The experimental work of the New York Commission was intrusted

to Flexner. The results of his experiments, both in the production of

the disease in monkeys and in the preparation of a serum, have appeared

at different times and were referred to in Progressive Medicine for

last year (December, 1807, p, 269).

Reports on the use of antimeningitic serum are now appearing from

widely separated points in this country and from Great Britain and

Germany. In this country the serum has been furnished by Flexner,

and in every instance the diagnosis has been confirmed bacteriologically.

Of the more important papers which have appeared during the last year
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may be mentioned those of Flexner and Jobling/ Dunn,^ Chase and

Hunt,^ Churchill/ Miller and Barber;^ and Robb.'' Epidemic cerebro-

spinal meningitis was also the subject of a symposium at the last annual

meeting of the American Pediatric Society.

Inasmuch as Flexner and Jobling's^ latest paper is an analysis of the

results obtained up to that time (July 25, 1908), the figures here given are

taken from that source. The number of cases subjected to tabulation is

393, which represents the total number after the moribund and fulminant

cases have been subtracted. The total number of recoveries among

these cases was 295 and the total number of deaths 98, giving a mortality

of 25 per cent.

From the data at hand the mortality seems to be higher among patients

over twenty years of age. This, Flexner and Jobling think, can be

accounted for by the fact that a large number were treated by scattered

physicians who had no experience with the serum. If this is not the

reason, then it would appear that individuals over twenty years of age

are less subject to the action of the serum than younger persons. They

state that it is noticeable, however, that with one exception, wherever a

series of patients of these ages were treated by a single observer the

percentage of recoveries to deaths has been high.

The results obtained with Flexner's serum seem to bear the same

relation to the time of the injection as does diphtheria antitoxin to diph-

theria i. e., the death rate increases in direct proportion to the length of

the interval between the onset and the first injection. This is brought

out by Flexner and Jobling in an analysis of 328 cases.

Period of injection of serum. Cases.

First to third day 121

Fourth to seventh day 100

Later than seventh day . . . . 107

They point out that the period embraced in the last group is highly

irregular, since not a few patients came under treatment in a semi-

chronic or chronic condition after many weeks of illness. Taking

this into consideration, the outlook for cases of this type is not altogether

discouraging. Flexner and Jobling are of the belief that so long as the

diplococcus is still present in the meningeal exudate, and the mechanical

damage to the tissues is not irreparable, the serum gives promise of

achieving considerable benefit.

1 Journal of Experimental Medicine, January 1, 1908; Journal of the American

Medical Association, July 25, 1908.

^ Boston Medical and Surgical Journal, March 19, 1908; Journal of the American

Medical Association, July 4, 1908.

^ Archi\es of Internal Medicine, April, 1908.

* Journal of the American Medical Association, Julv 4, 1908.

5 Ibid., June 13, 1908.

' British Medical Journal, February 15, 1908. ' Loc. cit.
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Antimeningitic serum is not an antitoxic serum, except to a very

slight degree; it is bactericidal. The serum has a direct effect on

the diplococci, causing rapid degeneration of the organisms and an

arrest of free multiplication. In those cases in which the exudate is

purulent in character recovery may take place, and in these cases the

exudate clears up rapidly after the injection.

In addition to this marked local effect of the serum there is also mani-

fested a striking change in the circulating blood. Before the serum

injections are given there is a general leukocytosis. This general leuko-

cytosis disappears very rapidly, often critically, with the disappearance

of the diplococci and the clearing of the spinal exudate.

Dunn^ states that there are three notable effects from the serum;

First the fall in temperature; second, the rapid improvement in the patient's

general condition, accompanied by a more or less marked relief of

certain symptoms; and third, the course of the disease is shortened.

Flexner and Jobling have analyzed 270 cases to determine the manner

of termination of the symptoms. Of these 270 cases, 201 terminated by

lysis and 69 by crisis. They conclude that from 25 to 30 per cent, of

cases treated with serum terminate abruptly.

The fact that the disease is shortened and the exciting factor is

quickly destroyed would indicate that complications and sequels would

be much less frequent in the serum treated cases. This Flexner and

Jobling has found to be true. The only persistent defect noted was

deafness; this occurred in a few instances only, and it was more often

than not noted early in the disease before the serum injections were begun.

Sladen and Barker" emphasize the fact that the course of the disease is

shortened and that the long-drawn-out chronic cases are not seen, and

the terrible sequels, often worse than death, are rare in the serum-

treated cases.

Technique of Administration. The serum is administered by injecting

it directly into the spinal canal in order that it may be brought into

direct contact with the diplococci. Another reason that led to this

method is the fact that even in conditions of health the elimination of

colloids, and even of crystalloids, into the spinal fluid is slow and uncertain.

^Vith the membranes diseased their elimination would be even more

uncertain.

ChurchilP gives the following directions: A lumbar puncture is done

and, if possible, 30 c.c. of fluid are withdrawn. Then to the cannula, still

in place, is attached an ordinary antitoxin syringe, the serum poured

from the bottle into the barrel of the syringe, and allowed to run directly

into the spinal canal. As a rule, the piston must be used to force at

least the last part of the serum. The serum should be heated to body

temperature before using. This may be done by standing it in warm

1 Loc. cit. ' Medical Record, June 20, 1908, p. 1055.

^ Loc. cit.
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water. The amount at present recommended is 30 c.c, to be repeated

every twenty-four to forty-eight hours for three or four times if there is

no improvement. The dose may be increased to 40 or 45 c.c. (Dunn).

It is directed that spinal fluid to the amount of the intended injection be

withdrawn. Miller and Barber^ injected a daily dose of 30 c.c, irrespec-

tive of the amount of spinal fluid obtained.

The reports from Germany on the use of an antimeningitic serum are

no less encouraging than from the use of Flexner's serum. Tobben^

reports on 60 cases. The mortality in 37 cases treated by lumbar punc-

ture alone was 56.7 per cent. In 12 cases in which the serum was

administered on the first or second day the mortality was 16.6 per cent.

Schone^ reports a mortality of 57 per cent, in 36 cases not given serum

and only 27 per cent, in 30 who received the serum. Levy* had a mor-

tality of 78 per cent, in 14 cases untreated and but 11.76 per cent, in 17

cases in which serum was injected into the spinal canal. These observers

also testify to the relief the serum gives and the mildness of the complica-

tions if any arise.

The extremely gratifying results which have been obtained from the

use of Flexner's serum would seem to warrant considerable enthusiasm.

Flexner and Jobling,^ however, have taken pains to repeatedly state that

they do not consider it evident and established that the serum has

proved its usefulness as a therapeutic agent in epidemic meningitis.

Their work from the very beginning has been characterized by the

utmost conservatism. What they urge at present is as wide a use as

possible of the serum with the proper clinical and bacteriological con-

trols. They are willing to supply, at the Rockefeller Institute, a moderate

amount of the serum for use under conditions which they will prescribe.

Antirabic Serum. The treatment of hydrophobia by means of the

Pasteur method has been one of the therapeutic triumphs of recent years.

Pamponkis" states that of 4524 patients given this treatment at the

Athens Pasteur Institute, but eleven failures occurred. He calls atten-

tion to the fact that the treatment is apt to be unsuccessful if the body
is later subjected to chilling or there is overindulgence in the: use of

alcohol. Five of the 11 cases of failure cited by him were attributed to

these causes.

The necessity of going to an institution specially equipped for preparing

the virus has been one of the drawbacks of this treatment. This has,

to a great extent, been obviated by sending the virus, with directions

as to its use, through the mail on receipt of full details as to the dura-

tion, location, etc., of the bite. This method of treating hydrophobia, or

^ Loc. cit. 2 Miinch. med. Wochen., 1907, xlix, p. 2420.
* Therapie der Gegenwart, 1907, xlviii, p. 52.

* Deutsche med. Wochen., January 23, 1908.

' Journal of Experimental Medicine, January 1, 1908.

* Annales de I'lnstitute Pasteur, May 25, 1908.
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rather of preventing the occurrence of hydrophobia, was given in Pro-

gressive Medicine for December, 1906.

Semple^ states that a serum of excellent potency may be obtained by

immunizing horses with hydrophobia virus. Such a serum when mixed

with the rabic virus does not produce hydrophobia in rabbits when inoc-

ulated subdurally. The serum may be used as an adjunct to the

ordinary treatment in severely bitten and late cases.

Antistreptococcic Serum. Theoretically this serum should be capable

of giving good results. Unfortunately, however, it has not come up

to expectations. A few years ago antistreptococcic serum was quite

generally used, but recently one hears less of it, particularly in those

conditions one woukl expect to obtain good results, namely, puerperal

sepsis, general streptococcic infection, etc. The most uniform results

have been obtained in ulcerative endocarditis. And in view of the failure

of other methods in this condition, antistreptococcic serum is probably

the best treatment that can be given.

Davis,- while having no personal experience, mentions antistreptococcic

serum in the treatment of acute articular rheumatism. StengeP believes

this method has possibilities and in some cases of acute rheumatism

offers the best form of treatment.

Cumpston* reports favorable results from the use of the polyvalent

serum in the severer forms of scarlet fever. Of 37 severe cases, 26

recovered and 11 died. In 4 of the cases 50 c.c. of the serum were given

intravenously; this method seemed to give better results than the sub-

cutaneous injections. To obtain the best results, Cumpston is of the

opinion that the serum must be given in doses of not less than 50 c.c.

and early in the disease—that is, when the rhinorrhea, swelling of the

cervical glands, and increased fever occurs.

Yervant'^ has used the serum in several cases of otitic pyemia with

alleged good results.

Zangemeister" believes that the sera at present on the market are useless.

As the result of experimental researches on the subject, he is of the opinion

that antistreptococcic serum is valueless unless obtained from some

closely allied species. Thus he found that a serum obtained from

horses or rabbits would protect mice and rabbits against all strains of

streptococci, but was ineffectual in monkeys and man. Serum obtained

from monkeys was ineffectual in rabbits and mice, but was protective

in monkeys, and should, he believes, be successful in men who are closely

allied to this species.

• Lancet, June 6, 1908.

' Journal of American Medical Association, December 21, 1907.

3 Ibid. * British Medical Journal, May 30, 1908.

5 La Riforma Medica, April 27, 1908.

« Mimch. med. Wochen., April 14, 1908.
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Antitetanic Serum. The 1908 Fourth of July has gone; it was
duly and characteristically celebrated, and has left in its wake a record

of 5460 injuries, 108 deaths, and 104 blinded or half-blinded unfortunates.

Appalling as this record is, our interest in the subject is chiefly concerned

with the occurrence of tetanus and the effects of antitetanic serum.

Owing to the crusade carried on by the Journal of the American Medical

Association, the data relating to this phase of the Fourth of July celebra-

tions are especially full and interesting. The following table shows at

a glance the extraordinary decrease that has taken place in Fourth of

July tetanus during the past six years.

Causes of Tetanus Cases.
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inquiries into the treatment received by those injured in Fourth of July

accidents, and have yet to learn of a single case in which tetanus developed

in a person v^ho had early received a prophylactic dose of antitoxin.

The successful experience with the prophylactic use of antitoxin after

this class of injuries, according to both current medical literature and

personal communications, has led to its much more general application

in cases of accidents from other causes, in which tetanus infection seems

possible; and here, too, the results have been favorable."

In addition to the prophylactic treatment of these wounds with serum,

local measures are most important. A patient with a Fourth of July

injury or any punctured wound contaminated with street dirt should be

anesthetized and the wound thoroughly curetted and given free drainage.

Sedatives should be administered and the patient kept quiet. When the

serum cannot be obtained the local treatment should be thorough, for

such treatment of itself is often successful. This has been pointed out

in previous years by the journal just quoted and more recently by

Fricker.^ So far as can be learned in this country, antitetanic serum has

been universally successful as a prophylactic. There have been several

reports from abroad, how:ever, in which tetanus has developed after the

prophylactic use of the serum. Last year Suter and Terrier and Mercade^

reported 24 cases. An analysis of these cases showed that in some the

interval between the time of infection and the time of injection of the

antitoxin had been too long; in a few there was reason to believe that the

antitoxin was inactive, and in a few, antitoxin powder had been used.

In the majority of these cases the tetanus was mild in character, two-

thirds of them recovering.

Vaillard^ has collected 31 cases, which probably include those just

referred to. His explanation of the failures coincides with that just

given. An additional factor, according to Vaillard, is that the serum

protects against the toxin for only about a week, therefore in some cases

spores which have not been removed later produce toxin sufficient to

cause a mild tetanus. In one of his cases tetanus developed nearly

thirteen weeks after a single injection.

In severe traumatic wounds Vaillard advises two or three times the

ordinary dose. His practice is to inject from 20 to 50 c.c. for the

initial dose, and then to give weekly injections of from 10 to 15 c.c. for

some time.

In the light of our present knowledge everything points to the impor-

tance of treating wounds suspected of harboring the tetanus bacillus by

means of antitetanic serum and energetic local measures. It should be

borne in mind that the injection must be given at the earliest possible

moment, for with the lengthening of the interval between the time of the

1 Deutsche Zeitschrift f. Chirurgie, 190S, Ixxxviii, Heft 4 to 6.

^ Progressive Medicine, December, 1907, p. 268.

^ Bulletin de TAcad^mie de M^decine, June 2, 1908.
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. infliction of the wound and the time of injection the liability to tetanus

increases. Experimentally it has been shown by Donitz^ that for a

prophylactic injection in an animal the dose effectual after four minutes

has to be six times as large after an interval of eight minutes, twelve

times as large after fifteen minutes, and twenty-four times as large after

an hour. These facts emphasize the importance of early administration

of the serum.

In regard to the treatment of tetanus once developed, the editorial

already quoted from states that: "Curative treatment still remains

deplorably ineffective in Fourth of July tetanus, in which the infection

seems to be of exceptional virulence, as shown by the short period of

incubation, which averaged but seven days, and the rapid course of the

symptoms, which terminated fatally in thirty-six hours on the average.

Recovery rarely follows any form of treatment of tetanus when the in-

cubation period is less than ten days, but becomes more and more fre-

quent as the period of incubation lengthens, a fact that must be con-

sidered in estimating the value of any method of treatment."

Our helplessness in dealing with tetanus that has once developed,

particularly the type with an incubation period of less than seven days,

is illustrated in the following reports. Brandenstein' reports 24 cases of

traumatic tetanus and 2 of local tetanus, with a mortality of 82.3 per cent.

Serum was used in 20 cases, and of these, 4 recovered, while of 6 cases not

receiving serum, all died. Buckenheimer^ reports 29 cases occurring in

von Bergmann's clinic during the past twenty-five years. The mor-

tality in their series was 86.2 per cent. Three of 20 cases receiving

serum recovered.

Fricker* reports 40 cases. Of these cases, 18 occurred before the

advent of the antitoxic serum; 16 died and 2 recovered. Of 22 cases

treated with serum and other measures, 10 recovered and 12 died. The

second series, however, contained a greater number of mild or moderately

severe cases, which Fricker believes should be taken into consideration

before attributing too much to the serum. In addition, energetic local

treatment (curetting, etc.) was employed in the second series.

The most important conclusion to be drawn from these reports is

that when recovery occurs from tetanus it is almost always in the cases

with a long incubation period and mild or moderately severe mani-

festation. Brandenstein states that all of his cases with an incubation

period of less than eight days died, and Bockenheimer had the same

experience.

In addition to the 76 cases of Fourth of July tetanus reported in the

"Special Article" of the Journal of the American Medical Association,"

^ Quoted by Brandenstein, Deutsche Zeitschrift f. Chirurgie, Februarj', 1908.

^ Deutsche Zeitschrift f. Chirurgie, February, 1908.

3 Archiv f. klin. Chirurgie, 1908, Nr. 2. * Ibid., 1908, Nrs. 4 to 6.

« September 5, 1908, p. 45.
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there have been 16(3 cases reported during the last year in which tetanus

followed penetrating wounds from nails or splinters, crushing injuries,

or other causes.

The obvious lesson to be learned is to treat all wounds (whether Fourth

of July injuries or not) with prophylactic injections of tetanus antitoxin

in which there is a suspicion that tetanus may develop. Brandenstein^

states that it is the rule in the hospital he is connected with in Berlin to

give prophylactic injections in all cases of wounds soiled with garden or

street dirt or horse manure, or made by splinters, bullets, or by freezing.

In most cases the injuries were from being run over by vehicles.

Since adopting this rule tetanus has never developed in any case receiving

prophylactic injections. Additional details regarding the treatment

of tetanus are included under the heading "Sulphate of Magnesium."

Antityphoid Serum. Chantemesse" again reports on the results

obtained with his antityphoid serum. The report gives the results

obtained in 1000 cases during the past sLx years. The mortality was

4.3 per cent. He compares these results with those obtained in other

Paris hospitals in which 5621 cases were treated during a similar period,

with a mortality of 17 per cent. Equally good results were obtained by

Brunon, of Rouen, Josias, of Paris, and the military surgeons at the

hospital of Val-de-Grace.

The serum is obtained from horses which have been subjected for

long periods to injections of typhoid toxins in the form of filtered and

sterilized cultures grown on bouillon of beef spleen.

The serum is injected under the skin in the dose of from 1 to 5 drops.

Following the injection there is a period of reaction in which the tem-

perature may become higher. Improvement is not noted for some

hours or even several days. After the period of reaction is over the

blood pressure goes up, the urinary secretion is increased, the tempera-

ture gradually falls, and the patient feels more comfortable. Under

the use of the serum the course of the disease is shortened and the minor

complications not frequent. Of the 43 cases ending fatally, 4 died of

hemorrhage and 19 from perforation.

In spite of these favorable reports of Chantemesse, his serum has

received but little recognition. The general feeling is that as yet there

is no specific treatment for typhoid fever. Vaughan,^ in a recent article on

the subject of specific therapy in typhoid fever, states that enough has

already been done to convince us that no antitoxin comparable to that

which we have for diphtheria is likely to be found for typhoid fever.

Vaughan compares diphtheria and typhoid fever as follows: "In

diphtheria the bacillus grows on a mucous surface, developing a chemical

poison which is absorbed into the circulation and which induces the

systemic symptoms of the disease and causes death. In typhoid fever

' Loc. cit. ' Medical Press and Circular, December 25, 1908.

* American Journal of Medical Sciences, September, 1908.
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the bacillus first finds its way into tlie interior of the body, and hnally

into the blood. One is, strictly speaking, apart from its local action, an

intoxication; the other is a true systemic infection. In diphtheria the

bacillus is the product of the poison; in typhoid fever the bacillus is the

poison. The poison of diphtheria reaches the blood as a soluble,

chemical body; the poison of typhoid fever reaches the blood as a living,

multiplying cell. The poison of diphtheria is a soluble toxin; that of

typhoid fever is an integral part of the bacterial cell, and if our definition

of a toxin is a poison that may be used to generate an antibody to itself,

the active agent in the typhoid bacillus is not a toxiii, because there is

not the slightest evidence that in any animal it elaborates an antibody."

Vaughanhas prepared a residue from typhoid bacilli which he believes

may be of service in preventing relapse, and in case we can find some
method of early diagnosis it may prove of value in aborting the disease.

The original article should be consulted for the details regarding the

preparation of the residue and the experimental results following its use.

Atoxyl. This new arsenical compound was brought out about five

years ago with the claim that it was possible by using it to introduce into

the system large quantities of arsenic without toxic effects. Atoxyl

was submitted to the Council on Pharmacy and Chemistry of the

American Medical Association. As a result of their investigation,

Puckner and Clark^ state that atoxyl, instead of containing, as has been

claimed for it, 37.69 per cent, arsenic, shows but 25.77 per cent. Com-
paring the amount of arsenic contained in the well-known Fowler's

solution with atoxyl, they state that instead of the latter having forty

times as much arsenic, it in reality has but one and one-half as much.

,Thus there is in each minim of Fowler's solution y^^ grains of arsenic

while a corresponding dose of atoxyl contains from yV to -jV grain.

The use of atoxyl in syphilis was suggested by the remarkably gootl

results obtained with the drug in the sleeping sickness.

Koch^ has had fairly satisfactory results with atoxyl in the treatment

of the sleeping sickness. The best results are obtained in cases with a

mild infection; in those more severely infected the results are not nearly

so favorable, although even in these excellent results have been obtained.

Koch states that while the drug cannot be viewed in the light of a specific

for this disease, it is a most valuable aid in combating it. In the treat-

ment of the sleeping sickness atoxyl should be administered systematically

and for a prolonged period.

Present interest in atoxyl largely centres in its use in the treatment of

syphilis. Salmon^ regards the drug as a third specific. Neisser* also

claims for atoxyl a specific action on syphilis. His experimental work

1 Journal of American Medical Association, September 21, 1907.
^ British Medical Journal, December 14, 1907.

^ Annales de I'lnstitut Pasteur, January, 1908.

* Deutsche med. Wochenschrift, September 19, 1907.
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with apes would seem to show that the drug has an extraordinary effect.

Apes experimentally inoculated with the virus of syphilis showed no

evidence of the disease if treated with atoxyl. Later, the animals could

be reinfected.

On the other hand, NobP has published results showing that the atoxyl

had no effect on the Spirocheta pallida when applied locally to the initial

lesion or administered subcutaneously or intramuscularly after the

secondaries had appeared. Many papers published on the Spirocheta

pallida have shown that the spirochete is very difficult to demonstrate

after the administration of mercury.

Untoward Effects. One of the early claims made for atoxyl was that

it was non-toxic and could safely be administered in large doses. Now
that the drug has had an extended trial, it is becoming apparent that it is

a powerful agent capable of producing very serious untoward effects.

The extent of its capacity for doing either good or harm is as yet unknown.

Already several instances of serious eye lesions have been reported, and

others in which marked toxic symptoms have developed. Salmon,^ who

is an enthusiastic advocate of the drug, does not believe the danger to the

eyes is a real one. He quotes Koch^ to the effect that in treating the

sleeping sickness ocular lesions never appeared except after large and

repeated doses, such as would be neither indicated or useful in syphilis.

Still, Salmon warns against using the drug in any case in which there are

lesions of the retina or optic nerve, as the atoxyl may get the blame.

The toxic symptoms which may arise are colic, nausea and vomiting,

headache, dyspnea, anxiety. They are not serious. Such symptoms

may appear suddenly about ten hours after an injection has been given.

They have been noted after a single injection, but most commonly occur

after the fourth injection.

Dosage. Salmon advises that an interval of several days should elapse

between each dose, in order to avoid a cumulative action. Furthermore,

the drug should not be administered for too long a time, but intervals of

rest given in order that complete elimination may take place. The dose,

as recommended in syphilis, is from i to 3 grains, the latter amount being

cautiously approached. Salmon advises 50 cgms. (gr. f) as the necessary

and efficient dose in syphilis, and that this amount should be given from

the start without progressively increasing. In his opinion it is useless and

even dangerous to exceed this amount. Inasmuch as patients cannot

be habituated to the drug, it is useless to attempt to increase their

tolerance by ascending dosage.

Atoxyl is a white powder slightly saline in taste and soluble in about

one ounce of water. The solution should be slightly warmed before

injecting.

» Wiener klin. Wochenschrift, October 31, 1907. * Loc. cit.

* Deutsche med. Wochenschrift, November 14, 1907.
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In spite of .some very encouraging reports, it does not seem that we are

as yet warranted in looking upon atoxyl as a substitute for eitlier mercury

or the iodides. Its action is not certain and its untoward effects entirely

too uncertain to make it safe at present. Unquestionably, however,

the drug should be further experimented with, especially clinically,

in order that its true place in the treatment of syphilis is established.

While it may never supplant mercury, there is certainly a field for it in

those cases of syphilis which are intolerant to that drug.

Balsam of Peru is very highly recommended by Suter^ in the treatment

of all recent open accidental wounds, such as compound fractures

and extensive contused and lacerated wounds of the soft parts. Suter

claims. for Peruvian balsam the following advantages: (1) Its ability to

mechanically enclose the bacteria so that they are incapable of doing

any damage and are later killed. (2) A certain degree of bactericidal

power. (3) The balsam has an extraordinary power of producing

local leukocytosis. In addition to these advantages, Suter states that the

balsam prevents putrefaction in the dead tissues.

He does not clean the fresh wound, not even to the extent of rinsing it

with water or antiseptic solutions. Benzine is sometimes used to remove

the dirt about the edges, and hanging tags of tissue not likely to retain

their vitality are removed. The balsam is then poured or injected into

the wound so that every crevice is filled. The dressing is not changed

for several days unless the discharge is considerable. At the first and

second changes the balsam is renewed.

Suter has now used this method in 562 cases of all kinds, some of them
being very severe compound fractures. He states that the results were

almost universally favorable.

The property possessed by balsam of Peru, of enclosing and rendering

innocuous pathogenic bacteria renders it, according to Bockenheimer,^

a valuable prophylactic against tetanus. Bockenheimer found experi-

mentally that animals infected with tetanus under conditions approxima-

ting those in man, and then treated locally with balsam of Peru, either

escaped the infection or had it in a mild form. In addition the animals

so treated, if they developed the disease, did so at a much later period

than the controls. Small amounts of antitoxin increased the efficiency

of the treatment. This is quite possibly a valuable addition to our

means of dealing with wounds likely to be followed by tetanus. It has

been repeatedly emphasized in these reviews that the first thing to do in

Fourth of July injuries is to thoroughly clean the wound by means of

a sharp curette; and that this treatment is often efficient even if anti-

toxin is not at hand.

Why Suter omits thorough cleaning of the wound is difficult to under-

1 Beitrage z. klin. Chirurgie, 1908, No. 1.

' Archiv f. klin. Chinirgie, 19()S, No. 2.

IS
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stand. It can do no harm certainly, and would, one would think, greatly

enhance the efficiency of the treatment.

In regard to kidney irritation, which it is known sometimes follows the

use of balsam of Peru, Suter states he has never seen it occur. In these

cases in which it has been reported as having occurred Suter believes

an impure product was used. Borchard, while he agrees with Suter

as to the efficiency of balsam of Peru in the treatment of open wounds,

remarks that even after the use of small amounts albumin and casts

sometimes appear in the urine. With the withdrawal of the drug all

signs of kidney irritation disappear. In Borchard's cases these untoward

effects seemed to be due to the balsam, and he therefore advises careful

examination of the urine during its use.

Hoffman^ has reported an instance in which acute nephritis developed

after the local use of an ointment containing 10 per cent. Peruvian

balsam for scabies. Suter" in his article states that almost without

exception the instances of untoward action on the kidneys have been

in individuals treated for scabies, a fact that should render its use in

this condition very cautious.

Bicarbonate of Sodium is recommended by Haig^ in bronchial inflamma-

tions associated with very acid urine. He claims that the symptoms in

these cases can be relieved by the use of an alkali in sufficient dosage to

render the urine alkaline. Bicarbonate of sodium is the alkali of choice.

The daily dose for a child is from 20 to 60 grains, and for an adult 90 to

120 grains. Drugs which tend to increase the acidity of the urine should

not be combined with the alkali; this is particularly true of ammonium.

The use of bicarbonate of sodium in diabetic coma has been alluded

to before. Elliott* recommends for patients whose urine contains

acetone at least half an ounce of bicarbonate of sodium daily. If coma

is impending, from two to four times this amount should be used.

Boric Acid." The following is said to make a very efficient poultice:

A tablespoonful of cold water starch is mixed with a teaspooriful of

boric acid, and to this a little water is added. This mbcture is added

to a pint of boiling water and stirred until a uniform mucilaginous mass

is formed. After the mixture has become cold it is spread on a piece

of cotton and applied to the affected part. It is best to apply the poultice

at bedtime and remove it in the morning. This form of poultice is

recommended in acute and subacute skin affections prior to the applica-

tion of salves.

Bomyval is a new nervous sedative, very highly spoken of by Ewald."

Borneo-isovalerianate, or bornyval, a derivative of valerian, is a clear,

aromatic fluid, with a faint odor and a taste of valerian and camphor.

' .lournal American Medical Association, December 21, 1907.

^ Loc. cit. ' British Medical Journal, i, 1100.

< Illinois Medical Journal, 1908, xii, p. 312.

5 Abst., M«^(lienl Hocord, March 21, 1908. " Folia Therapeutica, April, 190S.
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The therapeutic action of hornyval is similar to that of valerian, and its

indications are the same. Ewald has found it of service in neurotic

conditions at the menopause; milder forms of neuralgia; in cardialgia;

in vasomotor disturbances of the bloodvessels, due to unstable nervous

equilibrium; in epigastric oppression; in precordial discomfort and
allied neuropathies; in nervous dyspepsia and gastralgia; in mild ner-

vous insomnia; in pruritus and dysmenorrhea. It has also been of

service in enuresis.

The drug is dispensed in reddish tinted gelatin capsules, each con-

taining 0.25 gram (rrLiv). This method disguises the taste and smell.

The capsules should not be taken on an empty stomach, but only after

a full meal, and should be followed by a little milk, tea, or piece of

bread. Unless this precaution is taken, a burning sensation often is

complained of, and nauseous eructations may occur.

Bromides. While potassium bromide is the most commonly employed
of the bromide salts, there are many v^ho believe that it is the least

preferable of all the bromide preparations, because of its tendency to

produce undesirable by-effects. Of recent years the sodium salt has

been more extensively employed and with many has entirely supplanted

the bromide of potassium.

W. J. Robinson^ reports on the use of strontium bromide in about 200
cases. He states that as a sedative it is quite as reliable as the potas-

sium bromide, and that in addition it does not upset the stomach nor

cause cramps, colic, or diarrhea. It is not a kidney irritant, but, on
the contrary, will reduce kidiley irritation. Strontium bromide rarely

causes acne, and in the few instances in which it does the eruption is

slight and of short duration.

In a number of Robinson's cases the digestion seemed to be improved
under the use of the drug. See, who was one of those who originally

advocated this preparation of bromide, found it useful in overcoming
attacks of gastric indigestion associated with pain in the stomach and
hyperacidity.

One of the prime requirements in using this drug is that it shall be
chemically pure. Robinson states that whenever a patient complains
of gastric irritation and nausea when taking the bromide of strontium,

it is because the drug is contaminated with barium. The following

test will reveal the presence of barium: Fifteen grains each of stron-

tium bromide and of sodium acetate are dissolved in 75 minims of

distilled water; about 5 to 8 drops of diluted acetic acid are added, and
then 5 drops of potassium bichromate test solution, A cloudiness or

precipitate indicates the presence of barium, and such a salt should be
rejected.

* Journal of the American Medical Association, January 18, 1908.
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The following formulas may he used

:

I^—Strontii bromidi oj
EssentisR pepsin* 5j
AqusB menthse piperitse (vel amygdalae amarae) . ad ovj

M. et sig.—One teaspoonful, as directed.

I^—Strontii bromidi oj

Tr. cardamomi comp o
Aquae ad I'ovj

M. et sig.—One teaspoonful, as directed.

The dose of strontium bromide ranges from 10 to 00 grains three

or four times daily.

Among the advantages claimed by Robinson for the drug are: that

it is a positive anaphrodisiac; it is a positive nervous and genito-urinary

sedative; it does not upset the stomach; it does not produce acne, or if

it does produce a few acne pustules, they are mild and transient;

often acts as a mild intestinal antiseptic; it does not irritate the

kidneys—rather the contrary; and it has a tendency to diminish the

quantity of albumin in albuminuria and sugar in glycosuria.

Spratling/ who has done much to discourage the indiscriminate use

of the bromides in the treatment of epilepsy, contends that they have

done nothing toward curing the disease. If they are used at all, 15 to

20 grains daily are as efficient, in Spratling's opinion, as the larger doses.

He advises 5-grain' doses three times daily, with proper stimulation of

the eliminative organs.

The nephritis which often occurs in pneumonia needs little treatment,

according to Fussell." He recommends the following prescription:

I^-—Potassii bromidi,

Potassii citratis aa oij

Succus limonis f5ss

Syrupi q. s. foiij

M. et sig.—f5ij in water every two or three hours.

He states that the urine clears up, the fever decreases, and the patient

feels more comfortable under its use. Laxatives should also be given.

Cactus Grandiflorus. That this drug and certain preparations derived

from it and sold under the name of cactin antl cactina are absolutely

inert and without any physiological action has been shown by the work

of Sayre, Houghton, and Hatcher.' Matthews* has repeated Hatcher's

experiments. His condemnation of cactin and cactina is as positive as

' Albany Medical Annals, 1908, xxix, 172.

' Therapeutic Gazette, March, 1908.

^ Progressive Medicine, December, 1907, p. 273.

* .loiunal of the American Medical .\ssociation, March 21, 1908.
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that of all who have tried to find any good in these preparations. His

experiments on animals and himself showed that cactin was absolutely

inert in doses at least a thousand times greater than that recommended,
and that the cactina in large doses (two or three hundred times the dose

recommended) depressed the circulation and respiration. In the dose

recommended, cactina produced no action whatever.

Calcium Salts. During the past ten years the parathyroid glands have

excited a great deal of interest.

It is now a well-established fact that these small glands play a very

important part in the human economy, and that great care must be exer-

cised not to disturb them when removing the thyroid gland. If all the

parathyroids are removed, there results a condition known as tetany,

characterized by muscular twitching and rigidity, tachypnea, fibrillary

tremors, and increased action of the heart. Death frequently occurs.

Another fact that has been brought out is that there is an intimate

relationship between the parathyroids and calcium metabolism. Thus
it has been shown that animals fed on calcium-rich milk do not develop

tetany so readily as those otherwise fed. Because of this withdrawal of

the calcium salts, women at times show signs of tetany during lactation.

Parathyroidectomized animals show an increased output of calcium in

their excreta and a diminished amount in their blood. In certain dis-

eased conditions, notably osteomalacia and rickets, where it is apparent

that there is a disturbance in the calcium metabolism, tetany at times

occurs.

MacCallum^ expresses the view that the disturbance in calcium

metabolism is analogous to that seen in diabetes mellitus, where the

destruction of the islands of Langerhans interferes with the control of

the carbohydrate metabolism, and much carbohydrate is abnormally

lost.

Because of the apparent association between the parathyroids and

calcium metabolism, and as the result of experimental work on the sub-

ject, W. G. MacCallum and Voegtlin^ have published some interesting

observations. These observers found that tetany could be prevented

in a parathyroidectomized dog by the intravenous injection of a 5 per

cent, solution of .the lactate or acetate of calcium. The amount of the

calcium salt injected was about one-half gram (gr. 7^). They state

that even in an animal showing signs of tetany the result of the calcium

injection is miraculous, for sometimes immediately, sometimes in a few

minutes, every symptom disappears and the animal returns to a state

of perfect well-being. The effect of the injection lasts for a day or so

and must again be repeated. So long as the calcium deficiency is thus

supplied the animal shows no evidence of tetany. Given subcutaneously

'• Proceedings of the Pathological Society of Philadelphia, 1908, Nos. 4 to 5.

^ Johns Hopkins Hospital Bulletin, March, 1908.
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or by mouth, the same effect is noted, but it is much slower in mani-

festing itself.

The operative removal of one-half or two-thirds of the parathyroids

is apt to be followed by signs of tetany until the remaining gland or

glands can take on the additional work thrown on them. During the

past winter I saw a woman w^ho had had a thyroidectomy done some

years before, develop tetany during lactation. In this case the tetany

doubtless occurred owing to the withdrawal of calcium salts in the

milk. Similar cases are now on record in which the use of lactate of

calcium controlled the tetanic symptoms.

Boggs^ highly recommends lactate of calcium in conditions where

increased coagulability of the blood is desired. I have used the lactate

of calcium in 5-grain doses three times daily in cases with small recurrent

pulmonary hemorrhages. It has been most satisfactory.

Boggs also recommends the lactate for urticaria. This use of the

drug is purely empirical, and he is unable to explain why it does good.

Ross^ highly recommends the chloride of calcium for chilblains (10

grains three times daily in a tumblerful of water); for epistaxis (15

o-rains twice); and menorrhagia and erythema nodosum (15 grains thrice

daily).

Doderick^ reports four cases of blackwater fever treated by calcium

chloride. While his experience was not very encouraging, two of the

cases dying, he believes the drug is worthy of a more extended trial.

The iodide of calcium has been of great value in the treatment of leg

ulcers (3 grains thrice daily), and in the tertiary manifestations of

syphilis. Ross states that if nausea occurs, the drug should be dilutetl

more thoroughly.

Convallaria is little used at the present time, but is an important drug

to keep in mind when digitalis fails. It has been especially recom-

mended in cases of arrhythmia and "cardiac hurry."

Lenneker'' believes that convallaria is not only as efficient a heart

tonic as digitalis, but that it, in addition, possesses the advantage of

being free from some of the tlisagreeable effects of the latter. According

to Lenneker, convallaria has no cumulative action, and instead of dis-

ordering the stomach, is a distinct tonic to that orgap. Under its use

the appetite increases, and, what is more, it exerts a tonic effect on the

intestinal mucosa, increasing the action of the bowels in a great many

people.

Convallaria is usually employed in the form of the fluid extract, in

doses of from 2 to S minims. I>enneker has at times combined the

convallaria with the fluid extract of nux vomica.

' PapiT road bel'ore Section on Medicine, College of Physicians, Philadelphia. 1908;

.Johns Hopkins Medical Bulletin, July, 190S.

2 Medical Press and Circular, September, 1007.

^ Therapeutic Gazette, 1908, p. 86.

Ibid., September IF>, 1907.
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Creosote is a drug about which phthisiotherapeutists are not in

agreement. Some look upon it as being responsible for more harm than

good, while others accord it a high place in the management of hihercu-

losis. Administered properly and to suitably selected cases, it is un-

questionably a most valuable remedy; probably the one drug which can

be given over long intervals of time with distinct benefit.

Philip^ believes the drug most efficient in tuberculosis. In deter-

minii^g the treatment to be employed in a given case, Philip advises as

follows: Ascertain as nearly as possible the amount of damage present,

both local and constitutional. This should include also an estimation

of the functional activity of every organ. After placing the patient

under the best conditions as to open air, diet, rest, exercise, clothing,

bathing, etc., Philip believes that one of two additional measures should

be instituted—either the administration of tuberculin or, if this is not

feasible, the exhibition of creosote or one of its congeners, for a prolonged

period of time.

As Philip states, creosote to be of any benefit must be used in large

doses and must be given for a long time. It is best to start with 1 to 3

minims and increase the dose 1 minim daily until at least 15 to 20

minims are taken three times daily. He administers the drug in cap-

sules, in wine or in an emulsion of cod-liver oil. By far the most satis-

factory method of administering the drug is in hot water. The details

of this method of administration were given in Progressive Medicine

for last year (December, 1907, page 281). Another important point

mentioned by Philip is that the treatment should be interrupted from

time to time. The creosote or one of its derivatives should be given for

four or five weeks and then omitted for a week or ten days. In place

of the creosote, guaiacol may be used. The following formulas are

recommended by Philip

:

I^—Guaiacol 1 part.

Alcohol (90 per cent.) 20 parts.

Aquse 180 parts.

M. et sig.—One to three teaspoonfuls twice or thrice daily.

I^—Guaiacol rr\[\

Alcohol (90 per cent.) itI^I

Glycerin ni^xxx

01. cinnam nij

Aquse q. s. ad f5j

(One dose.)

Guaiacol Carbonate is most efficient and less objectionable to take

than either the creosote or guaiacol. The great drawback to the use of

this drug is the cost. For patients who can afford it, I have found it

the most satisfactory of these preparations. Guaiacol carbonate is given

' Folia Therapeutica, Octo'ber, 1907.
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in 5-grain doses three times daily. I^arger doses have been advised h\

Jacobi, bnt they tend to disorder the digestion. Philip administers the

drug in capsules in combination with asenic trioxide. A formula

which I have used for several years is that recommended by Jacobi

:

^.—Guaiacol carbonatis 5 gr.

Arsenici trioxidi

Strychninio nitratis aa y'g gr.

Spartein. sulph 1 gr.

M. et ft. in capsul. No. i.

Sig.—One such capsule t. i. d. after food.

It is not to be understood that all cases of tuberculosis should be given

creosote or one of its derivatives. Incipient cases, or others with slight

cough and expectoration, do not need such treatment. The great

field for this treatment is in those with cough and profuse expectoration

—that is, the moderately advanced and advanced cases with mixed

infections.

In this connection attention may be called to methods of controlling

a cough without resorting to medicine. Much is written on the subject

of cough, and many drugs are recommended for its control. The vast

majority of quack remedies recommended to consumptives have as their

chief feature the relief they will give to the cough. It is not sufficiently

appreciated that, so far as tuberculosis is concerned, a certain amount

of coughing may be needed to remove the secretions. Paroxysmal,

unproductive coughing, however, is harmful and unnecessary, and

patients should be educated how to control it. It is astonishing how

little coughing is done by some patients, even with extensive disease and

profuse expectoration.

Richer* has called attention to these facts, and recommends the fol-

lowing directions to be given patients:

Fix the mind upon some pleasant thought. Take a deep breath very

slowly, holding the breath for five to ten seconds; take a moderately

deep breath, exhale slowly, with a partial attempt at forced expiration;

try a forced expiration alone; take a few sips of water or milk, prefer-

ably hot.

The morning cough is much helped by taking a cupful of hot water

upon waking. Avoid unnecessary talking; avoid hearty and sustained

laughing; avoid dusty and smoky rooms, and don't smoke yourself.

Perseverance in these directions will help many coughs, but not all.

Some advocate in the beginning small doses of codeine, the drug l)eing

gradually withdrawn as the patient learns how to check the cough.

Ulceration or inflammatory conditions in the upper air passages

produce a cough which requires local treatment.

' .journal of the Outdoor Life, .lanuarv. 1908.
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AVoodbury^ has for several years past treated tuberculous osteitis with

creosote and iodine. The sinuses should be freely opened and irrigated

daily with Lugol's solution in normal salt solution (3 per cent.). This

is followed by injecting into the sinuses a mixture of creosote and cotton-

seed oil (1 to 200). This strength of creosote is injected at first daily

for a week. Then the strength of the creosote emulsion is increased

gradually and the interval between the infections lengthened until an

emulsion 1 to 60 is injected once a week. Internally he administers

10 drops of the compound tincture of iodine well diluted, three times

daily.

Digitalis. The "Use and Abuse of Digitalis" is the subject of an

excellent paper by T. C. Janeway." While some of the points empha-

sized by Janeway were considered in the review for last year (Progres-

sive Medicine, December, 1907, page 289), the subject is so important

that they will bear repetition.

1, The Use of Inefficient Preparations. It goes without saying that a

drug upon which so much depends must be reliable. Janeway gives

the requirements necessary for an efficient sample. As was pointed out

last year, there is unfortunately at present no means of accurately

standardizing digitalis preparations. For this reason we have to depend

on the honesty of the manufacturer and druggist. Preparations made
from the English digitalis leaves are the only ones to be employed.

The great difference in cost between the English leaves and others is one

.very potent cause of inefficiency.

2. The Use of Digitalis is Unsuitable Cases. Janeway points out

that the great field for digitalis is in those conditions which lead to general

venous stasis, the result of inefficiency on the part of the ventricles.

Failure is sure to result if digitalis is employed to slow the heart in a

paroxysm of tachycardia, in fever, to promote diuresis in acute nephritis,

or to remove an inflammatory pleural effusion. The only cases of

rapid heart action in which digitalis is of service are those depending on

insufficiency of the ventricles. The most important point brought out

is that we should free our minds concerning the anatomical lesions

affecting the valves. Digitalis cannot alter damage to the valves. It

has to do with the ventricles only; so long as the ventricles accomplish

their work, digitalis has no place in the therapy of valvular lesions.

This point has been repeatedly emphasized, and yet digitalis is con-

stantly being prescribed, simply because of a defective valve. It must

always be borne in mind that while a heart with a defective valve is not

normal anatomically, it is functionally normal so long as it performs its

work.

In regard to the use of digitalis in aortic regurgitation, Janeway

agrees with those who would use the drug when muscular insufficiency

'^Therapeutic Gazette, January, 1908, p. 76.

- American Journal of the Medical Sciences, June, 1908.
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results. If there is loss of muscle tone, a diminishing systolic output,

with scanty urine, a congested liver, and dropsy, give digitalis. Not

uncommonly when these phenomena occur, in cases of aortic regurgi-

tation, there is a relative mitral insufficiency, due to dilatation. Under

these circumstances the problem differs in no way from that of ordinary

mitral insufficiency. On the other hand, when orthopnea, or paroxysmal

dyspnea, or anginoid pain occurs with aortic regurgitation, digitalis has

no place in the treatment.

3. Improper Dosage. There is no aspect of digitalis therapy subject

to such a variety of opinion as that of dosage. Some advocate large

doses at long intervals; others, small doses at frequent intervals. Jane-

way believes that no routine method is advisable, but that the drug should

be employed in each case according to the individual needs, always

keeping in mind the toxic effects.

4. Improper Methods of Administration. In many cases of failing

compensation there is great gastric irritability, due to venous stasis.

Janeway points out the futility of administering digitalis by mouth

when the frequent vomiting precludes the hope of the drug being retained.

In such cases he advises subcutaneous injections, or, more preferably,

its administration per rectum in the form of the infusion in the dose of

half an ounce three times daily.

5. Neglect of Other Therapeutic Measures. Under this heading he

advises a dry diet, free purgation, and, if anemia is present, the use of

iron. For the insomnia and restlessness so frequently present Janeway

advises the use of morphine. When insufficiency of the heart muscle

is associated with arterial hypertension, the digitalis should be combined

with one of the vasodilators.

Eserine (Physostigmine). This drug is largely used in ophthalmic

practice; it has, in addition, been used with some success in the treat-

ment of intestinal atony. It has been claimed by some surgeons that in

eserine we possess a most valuable means of preventing postoperative

meteorism.

VogeP has found that the subcutaneous injection of eserine is most

efficacious in relieving patients of the distressing meteorism that so com-

monly attends abdominal operations. He also advises its use in those

who have suffered general contusions, with more or less injury to the

bones, kidneys, and nervous system. Such cases are frequently suf-

ferers from intestinal atony. In performing operations on patients for

the second time, Vogel has noticed that the previous use of eserine

prevented the formation of adhesions.

Vogel administers the drug in doses of from g-V to yio of a grain. If

a single dose does not give relief, it may be repeated in two or three

hours. The peristaltic action of the drug may be increased l)y giving a

small enema of glycerin, which of itself affects only the lower bowel.

' .Mitteilungen a. d. Grenzgebieten, 1908, xvi.
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Craig^ has employed eserine for the past six years in postoperative

cases of obstruction due to paresis of the bowel. StrobelP reports a

case of intestinal obstruction due to paresis in which the subcutaneous

injection of -^ grain of salicylate of eserine acted most happily.

Physostigmine is usually employed in the form of one of its salts,

the salicylate or the sulphate. The sulphate of eserine, being much

more soluble, is the one usually employed. The dose is from yi^ to -gL-

grain.

Exercise and Rest. The great benefit that may accrue from the use

of properly regulated exercise is becoming better appreciated. And what

is equally important is the fact that there are many conditions in which

rest is the essential factor. In an editorial, H. A. Hare^ has pointed out

that rest is most important after recovery from acute infections. As

bacteriological methods become more and more perfected, it is becoming

apparent that many of the infections, once thought to be purely local,

are in reality general systemic diseases, and that all the organs of the

body suffer, although some are more badly damaged than others. For

this reason it is essential that a general survey be made of each organ

when dealing with acute infections.

The author of this editorial calls attention to the frequency with

which patients who have had acute articular rheumatism are allowed

to get up after the disappearance of the local manifestations. As is

well known, involvement of the endocardium is not uncommon in

these cases, and while immediate ill effects may not occur, many of the

instances of cardiac disability which later manifest themselves can

doubtless be traced to lack of care during the period following con-

valescence. S. Solis Cohen* also emphasizes this point. He states that

the measure of supreme importance in the treatment of rheumatism is

rest; rest strict enough and long enough for every patient.

We are also reminded in the editorial article just quoted that certain

of the other infections, such as typhoid fever, pneumonia, and influenza,

are capable of producing serious cardiac lesions. While rheumatism

generally affects the endocardium, particularly the valves, the diseases

just mentioned show their ill effects on the muscle, often producing

degenerative changes or great feebleness. It can easily be seen that a

heart so affected may be permanendy crippled if it is too early subjected

to undue strain.

In diphtheria, for instance, it is now pretty generally appreciated that

complete rest in bed is imperative. Acute degenerative changes in the

heart muscle are common in diphtheria, and even the exertion of sud-

denly sitting up in bed has been known to be fatal.

^ .Journal of the American Medical Association, October 12, 1907.

3 Ibid., December 28, 1907. ' Therapeutic Gazette, March, 1908.

* Journal of the American Medical Association, December 21, 1907.
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In a study of the blood pressure, John^ has made some observations

which still further emphasize the necessity for rest during the con-

valescence from the acute infections. He not infrequently noted in

patients convalescing from the acute infections that if they were gotten

out of bed and allowed to stand erect the pulse rate would rise from 72

to 110 or 120, or even 140. As the pulse rate rose the pulse became

smaller and the patient felt dizzy. Returning the patient to bed caused

the pulse to decline. The blood pressure under these circumstances

showed a distinct fall in systolic pressure. Because of this weakness of

the vascular system after the acute infections, John advises having the

patient get up and stand while the pulse is noted for from five to ten

minutes. If the pulse rises from 70 to 110 or 120, rest in bed is needed

for some time longer. The pulse should not rise in these cases above

100.

In those diseases in which the heart is the organ at fault rest should

be maintained until it is apparent that it is properly carrying on its

functions. No time limit can be set on this period; the length and

severity of the illness and the condition in which the heart emerges from

the fight must largely determine the length of time necessary.

Another disease in which abstinence from exercise or exertion is neces-

sary during the acute stages is tuberculosis. Here the danger lies not

in the heart but in the increased combustion which exercise and exertion

bring about. The whole tendency of tuberculosis during its acute

stages is to tissue waste, and this must be combated by absolute rest and

an ample diet.

An article l)y Paterson" on the treatment of tuberculosis has aroused

a great deal of attention. Paterson is now subjecting the patients under

his care at the Brompton Hospital's Sanatorium at Frimley to gradu-

ated labor, instead of having the exercise consist wholly of walking.

On admission, patients are divided into two groups: (a) those with

early disease, i. e., evidences of infiltration in one or two lobes; and

(h) those with more extensive disease.

Special attention is also paid to the general condition of the patient

and his freedom from constitutional symptoms (fever, rapid pulse, loss

of weight). This is important, for a case with very slight physical signs

may be suffering from severe constitutional symptoms, and for this

reason be utterly unsuited for work, while another case may show

marked physical signs but have no fever or other untoward symptoms

and do very well at work. Work or exercise of any kind is to be avoided

during the acute stages, no matter how slight the physical signs are.

"The patients were first put on walking exercise, the distance being

gradually increased up to ten miles a day. They were then set to work

using the shovel and spade. As this plan proved successful and free

' Deut. Archiv t. klin. Med., July, 1908, Xos. fj, 6.

^ Lancet, January 25,11908.
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from danger, certain graduated tasks were planned, such as carrying

baskets of mouki or other material, using a shovel and pickaxe.

Patients who were able to work six hours daily were then put to work
at their trades for three weeks prior to their discharge, in order to harden

the muscles used in the particular trade. The women were assigned

tasks, such as bedmaking, scrubbing floors, kitchen gardening, and

poultry farming. As already stated, this scheme has excited considerable

comment. Ewart^ has called it "epoch making," and Kingston Fowler,

in commenting on the plan, says: "No one who has watched the change

in the physical condition which in the course of sLx months or less occurs

in these patients when daily engaged in graduated labor, a change so

great that at the end of their treatment they look more like navvies than

consumptives, can imagine that a like effect can ever be produced by the

administration of any drug."

As an example of what may be accomplished, it may be said that

patients to the number of 344 built in two years and a half a reservoir

108 feet long, 58 feet wide, and 13| feet deep, capable of holding half a

million gallons of water. This required the removal of 4175 tons of

earth, which was conveyed varying distances in baskets and barrows.

The laying of the concrete and other necessary tasks were also per-

formed by these patients. As an editorial article" states: "The accom-

plishment of such an enormous piece of work by sick men—sick with

a disease which but a few years ago was almost universally regarded as

hopeless—is certainly a striking proof of our advance in the management
of pulmonary consumption."

Discussions as to priority are profitless and in the main had best be

avoided. That Paterson's scheme of graduated labor is a new inno-

vation and "epoch making" in its importance must, however, cause

some surprise to those of us who have been working with this plan for

some years. From the opening of the White Haven Sanatorium, in 1901,

up to the present time, a period now of nearly eight years, graduated labor

has been in force with the patients treated in that institution. The
plan was inaugurated for two reasons: First, the funds available were

in the beginning so meagre that the work about the place had to be per-

formed by the patients. This is one reason why the maintenance at

the White Haven Sanatorium is probably the lowest of any similar

institution in the world. A second reason for the establishing of this

plan was because the patients, with few exceptions, are drawn from the

laboring classes. Manual work is all most of them are suited for. For

this reason they cannot be pampered and spared as the well-to-<lo

classes are. Work must be their portion as soon as they return to their

homes, and, as already stated, this work is in the great majority of

instances manual labor.

' Progressive Medicine, September, 1908, p. 40.

' New York .Medical .Journal, August S, 1908.
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lu (lealiii<;' with the tuberculosis problem in the laboring classes a

little reflection will convince anyone that the plan of treatment must, of

necessity, differ from that pursued in those who can adapt their future

life to their physical condition. Doubtless better immediate results

could be obtained by prolonging the rest period and providing exercise

of a light character, but if the laboring man is to be hardened to re-enter

the struggle for existence, it must be by means of work such as he will

have to return to. In certain cases this plan may cause patients to

break down who might otherwise get well. If, -however, a man has no

money and must make his living, his ability to do so must be determined

as early as possible. Aside from a limited period of isolation, we tlo not

accomplish much if a patient relapses a few months after leaving the

institution.

The plan in operation at ^\'hite Haven is as follows: Patients on

admission are received in the infirmary and are kept there for from two

to four weeks, for the purpose of determining the temperature, pulse

rate, etc. If they are deemefl suitable at the end of this period they are

then transferred to one of the shacks and started in on one hour's work

daily. The amount of work is increased from five to twenty minutes

daily until the patient reaches eight hours a day. Patients who can

work eight hours a day for one month are considered suitable for dis-

charge.

The contra-indications for work are hemorrhage or bloodspitting,

temperature 99.5° F., pulse constantly over 100, pleurisy, gastro-intestinal

disturbance, marked loss of weight, or any intercurrent affection. I

have on several occasions subjected patients to an increase in work with

a persistent afternoon temperature of 100° F. This has been done,

however, only when every other means had been unsuccessfully tried.

It occasionally happens, why I do not know, that the exercise will cause

the fever to disappear.

The work performed consists of practically all there is to do about a

large institution. The farming, grading, laundry work, kitchen work,

etc., are all done by the patients.

That there is, as Paterson states, a marked prejudice to this method

I know. But it exists largely in the minds of those who are treating

the well-to-do and the moderately well-to-do patients. People in these

classes either do not have to work or are possessed of a profession which

floes not entail severe physical exertion.

The question of work is not confined to the sanatorium alone, but

becomes of increasing importance in the after-care of tuberculous patients.

In an article on the after-care of tuberculous patients P have called

attention to some of the defects in our campaign against the disease. It

has been demonstrated beyond any doubt that tuberculosis is curable

* Medical Record, Fel)niary 1, 190S.
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in its early stages and that of all chronic diseases it is most amenable to

treatment. But in the working classes many patients who would other-

wise remain well, after being put in a good condition of health, relapse

because of failure to obtain work or because the work is not adapted to

their physical condition. In the well-to-do classes employment enters

into the question but very slightly, but for the laboring man wage-earning

ability is his one asset, and without it he soon becomes a public charge.

The question of the character of work to be done depends entirely on

the physical condition of the individual. For those who have had very

slight trouble the question is usually easily solved. But for those who
have had considerable pulmonary damage the amount and character of

the work they are to perform must be carefully considered. Many of

them are capable, at the best, of but a few hours' work daily if they are

to retain the advantages gained in the sanatorium.

The great essential for the tuberculous patient is that his work must be

free from incessant hurry and great muscular effort. For a varying

length of time the ambition to excel must be subordinated to the mainte-

nance of health. The temptation to earn large wages has not infrequently

led to relapses because the individual has been forced to overtax his

strength.

There can be no doubt that the advice so commonly given to tubercu-

lous cases to obtain outside employment is erroneous. A little reflection

will show that, for one thing, outside employment is not easy to obtain,

and that for another, the majority of outside jobs demand severe muscu-
lar exertion. The best advice to give patients leaving the sanatorium

is for them to return to their former employment, provided the employ-

ment itself has not been the exciting factor in the development of the

disease. A man can always earn his living much easier at work with

which he is familiar than in an entire new line of employment.

Inside work has the disadvantage of being confining, but, provided

the working place is fairly well ventilated and the individual keeps in the

fresh air after working hours, this is not a serious drawback.

In the cities, especially during winter, fresh air must be obtained at

night, and for this reason going to bed early is essential. Going to bed

early also fulfils another condition, namely, the obtaining of a maximum
amount of rest, which is so essential for the convalescent tuberculous

individual who has to return to work on leaving the sanatorium.

Fresh Air. The treatment of pneumonia by fresh air, the "twenty-

three-hour treatment," as Northrup has termed it, has now passed the

experimental stage and can be said to be firmly established. In the

beginning the reports on this method came largely from those having

hospital services and who could thoroughly try any innovation in treat-

ment. Very often a method of treatment may be successful in a well-

equipped hospital and be almost impractical in private work. The
Brandt method of treating typhoid fever is an instance.
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That the fresh air treatment of pneumonia is practical in prh'ate work

antl under almost any conditions, is evidenced by the numerous reports

and letters from all parts of the country and from what one learns from

one's medical friends. While the profession has been almost unani-

mously won over to the value of this method of treatment, the laity is

as yet not converted. Old ideas as to the danger of draughts are

tenaciously held, and many look with horror on subjecting a patient to

the very thing which is popularly supposed to have given him his pneu-

monia. Another misconception, from which physicians themselves are

not entirely free, is that so long as the air in the room is cold the desired

end is being attained. Stale air, hot or cold, is not the object; what is

wanted is fresh air.

These points are well brought out by P\issell.* He states that opening

the windows and keeping them open all hours of the day and night

cannot be carried out in private practice without the complete concur-

rence of the members of the patient's family. It is necessary to convince

people that "catching cold" is not the result of free ventilation, but is

due to the breathing of vitiated air, which so lowers the vitality that

infections readily occur.

Fussell states that in his hospital work the windows of . the ward

devoted to pneumonia patients are kept open constantly. Since this

plan has been adopted the patients have been more comfortable and

have required but little medication.

In regard to the question of cold air, Fussell points out, what was

emphasized in the review for last year,^ that the essential thing is fresh

air. He cites an instance of where the temperature in the room was

reduced to 60° F. by excluding heat but not by opening the windows.

As a result, the air, although cold, became vitiated through being con-

stantly breathed over and over again.

Kilmer' reports on 16 cases of lobar pneumonia and 20 cases of broncho-

pneumonia in dispensary babies. The mortality in this series was 2.77

per cent. He states that While many of the parents of these babies

were ignorant, he experienced no difficulty in having them carry out the

necessary measures.

Rennie^ believes that the fresh air treatment tends to shorten the

disease. Whether this is true or not, it is certain that the necessity for

medication is much less than with the older methods and the patients

are more comfortable. In Rennie's experience the effect of the fresh

air on the pulse is marked and cardiac stimulants are rarely needed.

Furthermore the tongue becomes moist and clean, the appetite improves,

and sedatives are only occasionally required. The disappearance of

' Therapeutic Gazette, March, 1908.

' Progressive Medicine, December, 1907, p. 296.
•' Journal of the American Medical Association. .Tul\- 2r), IflOS.

* liritish Medical .Journal, August 81, 1907.
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dyspnea and cyanosis antl freedom from nervous symptoms h^ve been

noted by all who have written on the subject.

As yet a sufficiently large number of cases have not been treated to

determine whether this method has reduced the mortality from pneu-

monia. G. W. Norris^ has recently analyzed several hundred cases of

pneumonia treated at the Philadelphia General Hospital since patients

have been isolated in a freely ventilated ward. These cases are con-

trasted with a series of 991 cases previously reported from the same
hospital by Ashton and myself/ and which had been subjected to all

methods of treatment. The mortality in the series prior to the fresh

air innovation was 53 per cent. While Norris' series showed a slighUy

reduced mortality, it was not striking. It must be remembered, however,

that patients in this hospital, representing, as they do, the wrecks of

humanity, offer a very poor chance for any method of treatment. If the

mortality rate was but little influenced, it is worthy of remark that the

patients suffered very little from annoying symptoms. This was especially

noticeable when patients were transferred from the general ward to the

pneumonia ward. A man who, in the general ward, was dyspneic,

cyanotic, and mildly delirious would be quicldy relieved of the symptoms
after his transfer to the pneumonia ward. This is certainly a serious

criticism on the ventilation usually in force in general hospital wards,

a point especially emphasized by Gilman Thompson in last year's

review.^

Northrup,* who has done so much to advance the acceptance of fresh

air in the treatment of acute infections, gives some valuable suggestions

in regard to the care of patients who are sleeping out of doors. It is

not generally appreciated that a patient, even with a number of blankets

over him, can suffer greatly from the cold coming up from below.

North rup advises in order to prevent this that a layer of paper be placed

below the mattress; beneath this is placed a blanket which should sur-

round the mattress completely and come up on all sides. The sides of

this blanket are then brought up and fastened in the middle above the

patient. Over this one or more blankets can then be placed. In this

way the patient is protected perfectly from draughts beneath the bed.

Tuberculous patients sleeping out of doors should have their beds

prepared in this way. Canton flannel sheets are much more comfortal)le

than cotton or linen sheets when sleeping out of doors.

While the fresh air treatment reduces the necessity for medication to a

minimum, it must be borne in mind that medication, particularly stimu-

lation, is at times needed. .As Fussell' points out, a pneumonia patient

should be seen at least twice in twenty-four hours. Twenty-four hours

' Paper read before Section of Medicine, College of Physicians, Philadelphia, 1908.

^American Journal of the Medical Sciences, June, 1905.
3 Progressive Medicine, December, 1907, p. 29().

* Medical Record, April 4, 1908, p. .58(1. = Loc. ci't.
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is an abundance of time for a weakened lieart to become so feeble tliat

it fails before any remedy administered can be of effect.

Discussions as to the most suitable climate for tuberculous patients

continue, although it is noticable that they are less frequent than they

wete several years ago. There are still those who believe the sine

qua non is altitude, or a maximium amount of sunshine or a minimum
amount of rain, disregarding the plain fact that cases are being cured in

every variety of climate, both good and bad.

Pottenger^ has published a paper extolling the advantages of a low

altitude. This article has been reviewed in exienso by Ewart."

One of the major fallacies concerning the climatic requirements for

tuberculosis is the question of sunlight. When all other considerations

are waived, it is insisted that sunlight is the great essential. This idea has

prevailed for years, and is probably due to two causes: (1) The early

climatic resorts were situated in places with a mild climate, which

enabled people to live out of doors, and for the same reason led to the

windows and doors of houses being kept open day and night. (2)

After the discovery of the tubercle bacillus it was found that this organism

could not survive exposure to daylight, and in the direct rays of the sun

quickly died. The last-named reason is the one usually given for sub-

jecting patients to sunlight.

Knopf,^ in an article on "Sunlight and Solar Therapy," insists on the

great advantages of sunlight. In support of this argument he points out

the prevalence of tuberculosis in the dark, unlighted tenement houses.

It is unquestionable that properly lighted and ventilated rooms are

essential to health, but this does not imply, of necessity, sunlight. The
argument that those climates with a maximum amount of sunshine

give the best results is not supported by facts, although most health

resort prospectuses emphasize the number of clear days in the year.

In this country the Adirondack region has enjoyed and still enjoys the

deserved reputation of producing splendid results in tuberculosis. It is a

well-known fact that the best results are obtained in this region in the

winter months, when the sun is not seen for days at a time. This I

know from personal experience. The winter I spent in this region was

characterized by an almost constantly overcast sky and the sun was not

seen for ten days and two weeks at a time. So far from being an un-

usual winter, it was, if anything, an open one, with more sunshine than

is usually encountered. My experience at White Haven, Pa., has been

similar to this.

The ill effects of sunshine has recently attracted much attention,

largely because of the publications of Woodruff. If the testimony of

' Journal of Balneology and Climatology, January, 1908.

^ Progressivk Medicine, September, 190.S, p. 30.

^ American Medicine, July, 1908.
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patients is to be believed, constant sunshine day after day is not an

unmixed blessing.

It would seem that the advantage of sunshiny days is not because of

any especial curative effect they may produce, but because they are

conducive to cheerfidness; and even this advantage is not free from ill

effects.

In previous reviews I have referred to the ill-considered advice so fre-

quently given consumptive patients regarding change of climate. Dr. B.

B. Bagbv,^ of Carrizozo, New Mexico, points out some of the disadvan-

tages of this region. The lack of rain and poor water supply generally

and the wind and dust storms are disadvantages but little appreciated in

the East. The advice he offers in .sending patients to New Mexico applies

to all health localities. He states that too many patients are sent away

with no other advice than "go West," and with the assurance that the

climate is sure to cure them. Many of them find their way into cheap

boardinff houses and so-called sanatoria. Manv of these so-called sana-

toria lack a competent physician, offer the poorest accommodations,

and are hot-beds of infection.

"Pure air is a great help in the cure of tuberculosis, but rest, good

food, and the direct supervision of a competent physician are essential.

The person who has to work for a living will be much better off in the

East, where wages for easy jobs are to be had and living is cheaper.

All the positions requiring light work are greatly overcrowded in the

Southwest."

The gradual appreciation of the facts just quoted is leading more and

more to the adoption of " home ireaiment." This is manifest not only by

the encouraging results reported in private work, but also in the estab-

lishing of dispensaries and sanatoria throughout the country irrespective

of climatic advantages. The part played by dispensaries in the tuber-

culosis crusade is yearly assuming larger proportions. Farrand^ gives

the following figures showing the remarkable growth of these clinics:

Previous to 1905 15

During 1905 3

During 1906 9

During 1907 28

During 1908 (January 1 to June 1) 85

Total 140

Browning^ outlines a plan for the establishment of dispensaries and

sanatoria which will enlist the nation, State, county, or municipality,

as may come within the province of each.

The State of Pennsylvania^ has been particularly active in this regard,

' Journal of the American Medical Association, June 6, 1908, p. 1918.

2 Journal of the Outdoor Life, July, 1908.

' Journal of the American ^lediral Association. September 14, 1907.

• Ibid., May 30, 1908.
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as it now has, under .the supervision of the State Board of Health, a

dispensary in each county; sixty in all. The City of Philadelphia has,

in addition to the State dispensary, six or seven additional clinics oper-

ated by hospitals.

These dispensaries and the tuberculosis classes instituted by Pratt, of

Boston, are methods of home treatment that are achieving splendid results

and are demonstrating that tuberculosis can be cured in the home sur-

roundings in a large city.

The following figures taken from the report of the Relief Committee

of the Committee of the Prevention of Tuberculosis of the New York

Charity Organization Society^ are most encouraging and instructive.

In regard to "home treatment," they report on 127 patients treated exclu-

sively in their homes for a period of twenty months. Out of 35 cases

classed as incipient, 23 (66 per cent.) were materially improved at the

end of the term of treatment. Of 80 cases originally diagnosticated as

moderately advanced, 41 were improved; while of 12 cases, classed as

far advanced, one was improved, and all were made more comfortable.

Another fact concerning these advanced cases is that they were placed in

circumstances and given instructions which rendered them less likely

to be sources of infection for others.

Miller,^ in some introductory remarks on the work of the committee,

states that home treatment has of necessity come to occupy an important

place in the crusade against tuberculosis.

"This does not by any means warrant the influence that the beneficial

effects of sanatoria and favorable climates have been relegated to the

background. It is simply a realization of a well-recognized fact that for

numerous and various reasons, reasons complicated in every possible

fashion by the complex medical and social factors involved, the great

mass of sufferers from tuberculosis will or must remain in their homes.

"When we add to this consideration the fact that patients treated in

sanatoria, hospitals, and health resorts come from these homes originally,

and that to them they must return to take up their permanent mode of

life, it is evident that the homes cannot be denied the central and com-

manding position in our struggle against tuberculosis."

The opinion just quoted is the position held in these reviews for the

past few years. For those who can avail themselves of sanatorium and

climatic advantages, by all means let them do so; but for the great

majority such advantages are not possible. However unpalatable this

fact may be, it is, nevertheless, the truth.

Seaside sanatoria for the treatment of surgical tuberculosis in children

are believed to be the best method of dealing with this form of the (fisease,

although it is not by any means certain that such sanatoria located in the

^ Charity Organization Society, March, lOOS.

' Journal of the Outdoor I.ife, .fuly, 19().S.
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inland will not give as good results. Curling/ in last year's review, was
quoted as expressing a preference for treating surgical tuberculosis in

places with a moderate altitude away from the seashore. Halsted has

also had successful results from subjecting patients with surgical, tuber-

culosis to the same regime as the pulmonary cases. This is, after all, the

essential feature rather than any curative effect of the seashore per se.

There can be no doubt, however, that excellent results are obtained at

the seashore. Most of our information on the outdoor treatment of sur-

gical tuberculosis is based on results obtained at sanatoria so situated.

Ely and Whitbeck^ report on three and one-half years' experience at the

Sea Breeze Hospital for the treatment of Surgical Tuberculosis. They
believe that sanatoria so situated give the best results. They urge the

importance of having a competent orthopedic surgeon in attendance at'

these institutions. Richardiere^ recommends for children with enlarged

tuberculous glands sea air combined with sea bathing and local appli-

cations of sea water. The fright induced by forcible bathing in»the sea

may be unfavorable to a cure in children under three years of age and
had best be omitted. Individuals with pulmonary involvement also do
not do well under this method of treatment. And, I may add, cases of

pulmonary tuberculosis, as a general rule, do not do well at the seashore.

lodalbin is an organic compound containing 21 per cent, of iodine in

combination with egg albumin. It is in powder form, of reddish color,

is practically tasteless, and of a rather pleasant odor. It is insoluble in

water, acid, alcohol, and in all ordinary solvents, but is slowly soluble

in alkaline solvents.

Bremerman* has given the drug a thorough trial for the past four years

and now feels justified in recommending its use. He states that iodalbin is

particularly serviceable in three conditions, i. e., syphilis, metallic poison-

ing, and rheumatism of the subacute type in which the joints are still

swollen and obstinately resist ordinary remedies. The drug can be

substituted for iodide of potassium in practically every condition in which
that drug is indicated.

lodalbin may be administered in powder form or in capsules. It is

administered in doses of 5 to 10 grains three times daily, preferably before

meals. This dose may be increased 5 grains daily up to the desired

amount.

Bremerman's conclusions are as follows:

1. It is practically tasteless, whereas the iodides commonly used are

very distasteful.

2. It passes through the stomach unchanged and does not cause gastric

distress, as do the alkaline iodides.

' Progressive Medicine, December, 1907, p. 301.

2 Medical Record, March 7, 1908.

' Annales de Mrdecine ot Chirurgie Inl'antiles, June 15, 1908.
* Therapeutic Gazette, March, 1908.
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3. Being stable and insoluble it may be administered in powders,

tablets, or capsules; in water, coffee, chocolate, wines; and, in fact, any

beverage or food not alkaline in reaction.

4. It passes through the stomach unchanged, but it becomes dissolved

in the alkaline secretions of the intestines and is slowly absorbetl.

5. The drug becomes soluble before absorption, and does not produce

the exaggerated effect which follows the absorption of the very soluble

iodides of the alkalies.

6. A less quantity of iodalbin is necessary to produce an effect than the

alkaline iodides.

7. The substance is non-toxic.

8. It may be used for the same purpose and under exactly the same

conditions as the iodide of potassium and sodium.

For an excellent review of the iodides and their substitutes (other

than iodalbin) see Gottheil's article in Progressive Medicine for

September, 1908, p. 140.

Iodine. \Yithin the past few years iodine has been advised in a number

of surgical conditions. Roop^ has had excellent results from iodine in

the treatment of ulcers. He first treated the ulcers by painting the skin

surrounding them up to the edge. Later he applied the iodine over the

surface of the ulcer itself and found this an excellent method for convert-

ing it into a clean, granulating wound which readily healed. The iodine

is used every day until the slough separates, when an ordinary dusting

powder is applied. If unhealthy or superfluous granulations appear, the

iodine should again be applied. Roop has also used the iodine locally

in affections of the mouth and throat. He states that it will arrest and

cure pyorrhea alveolaris, and suggests its use in cancrum oris.

Roop employs the iodine in a concentrated form or in a saturated

solution in alcohol.

McCurdy^ advises the sterilization of infected bone cavities, whether in

the central canal or the surface, with tincture of iodine (U. S. P.).

Wounds treated in this way heal in from four to five weeks regardless of

the size. The cavities and sinuses are best disinfected by injecting the

iodine through a syringe such as dentists employ for cleansing the mouth.

McCurdy condemns the practice of packing these cavities with gauze

every day, as it breaks down and destroys the blood clot which is necessary

for the repair of the tissues. Mild toxic symptoms are sometimes noticed

but seem to have no ill effects.

Durante^ advocates iodine in surgical tuberculosis, and claims to have

had better results than from radical operations. Finocchiaro,* both from

' Journal of the American Medical Association, May 30. 190S.

- American Journal of Orthopedic Surger>', July, 190S.

3 Policlinico, 1908, No. 2; Journal of the American Medical A'ssociation, .\pril 4,

190S.

* Ibid.



MERCURY 295

experimental and clinical^ observations, advocates the use of iodine in

tuberculous epididymoorchit is. He injects into the parenchyma of the

testicle a few drops of a 1 per cent, solution of iodine in distilled water,

with iodide of potassium as a solvent. He makes about thirty injections,

increasing a few drops each time.

For cases of puerperal sepsis, in which the symptoms are due to absorp-

tion of septic material from retained secundines, Robins^ gives the follow-

ing directions: The patient should be brought to the edge of the bed.

The cervix is then seized with a pair of volsellum forceps and brought

down. The cavity of the uterus is explored with a dull curette and embry-

otomy forceps. The uterus is then dried with cotton on a pair of dressing

forceps and freely swabbed out with a pledget of cotton saturated with

Chin-chill's iodine. If the uterus does not drain freely a rubber tube is

inserted. The iodine applications are kept up daily until the temperature

reaches normal and remains so for several days.

The value of the iodine in these cases lies in the fact that it is not only

an efficient antiseptic, destroying germs with which it comes in contact,

but it has the additional advantage of penetrating into the soft boggy

tissues. The iodine is also absorbed and follows along the same channels

as the infection.

^Yhere there has been delay, and serious complications and consti-

tutional infection are present, the iodine treatment is not indicated. .

Iodoform. Iodine is thought by some to exert a very favorable effect

on tuberculous processes, and in some form or other has long been

employed in this disease. Iodoform by means of inunction is recom-

mended by S. F. Wilcox^ for tuberculous peritonitis. As the drug must be

in solution to be of any benefit, he advises the following formula:

Iodoform oij

Ether t'oiiss

Olive oil, or

Cod-liver oil q. s. t'oviij

The inunction is applied to the abdomen night and morning. Wilcox

does not mention the amount used at each inunction.

Europheu oil has been used in pulmonary cases for the purpose of

introducing iodine into the body. I have used it, but cannot say that

I have seen any great benefit from it.

Merciiry. The question as to whether syphilis can be prevented once

inoculation of the virus has occurred is an interesting one. It has been

held bv syphilographers, since the time of Ricord, that once infection

took place nothing could prevent the occurrence of the constitutional

signs. Of recent years, however, there have been recorded cases in which

1 Charlotte Medical Journal, .\i)ril, lilOS.

2 Medical Record, May 2, 1908.
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ablation of the chancre, soon after its appearance, has prevented constitu-

tional syphilis.

GottheiP has recently drawn attention to several cases in which ablation

was successful. A still more promising method is that advocated by

Metchnikoff. It will be recalled that Metchnikoff succeeded in prevent-

ing the appearance of constitutional syphilis in apes and, in one instance,

in man by thoroughly inuncting the site of infection with calomel oint-

ment. This ointment is composed of calomel, 33 parts; vaseline, 10 parts;

and lanolin, 67 parts. The ointment should be applied within twelve

to eighteen hours from the time of the suspicious intercourse. Now that

the specific cause of syphilis has been discovered, it is not hard to

understand why the local application of mercury has this effect.

Wolbarst^ has recently reported a case, apparently successful, from

the prophylactic use of mercury. Doubtless there will be some who will

oppose this use of the drug on the ground that it will tend to increase

illicit intercourse. But as an editorial article^ points out: "iNIen will

consort with unclean women, or women who are presumptively unclean,

in spite of the teachings of religion and the warnings of medicine—they

have done so from the dawn of history, and there is nothing in the

present state of society to lead us to hope that they will not continue to

do so. If it be allowable to cure a gonorrhea rapidly by irrigations or

other therapeutic measures, why should it be forbidden to take similar

measures to prevent the occurrence of syphilis?"

Two years ago the views of a number of syphilographers were given,

and attention was especially directed toward the importance of general

hygienic measures in addition to the use of mercury and the iodides.

Pedersen^ also emphasizes this point. ^^ henever possible he orders the

patient to take a vacation in order that all his energies may be directed

toward improving his general health. For those who are unable to

avail themselves of this advantage their daily life is outlined. Their

diet should be simple and nutritious, they should abstain totally from

tobacco and alcohol, keep early hours, obtain a maximum amount of

fresh air and properly regulated exercise.

The mouth should receive careful attention. In the absence of ulcera-

tion, cleansing the teeth three or four times daily is sufficient. For this

purpose, as well as gargling the throat, Pedersen recommends liquorsi

antiseptici alkalini, which is diluted with equal parts of water. For

simple reddening and tenderness of the mucous membrane of the gums
and mouth the following is most efficient:

I^—Potassii chloratis oj

Aquae Oj—M.

Sig.—Use as a mouth wash or gargle two or three times daily.

«

' Progressiva Medicine, September, 1908.

' Medical Record, October 24, 190S. ^ Ibid., Xo\ ember ;3(), 1907.

* A'ermont Medical Monthly, May, 1908.
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For flabby conditions of the mucous membrane the following is

serviceable

:

I^—Acidi tannic! oiss

Glycerini oiij

Aquse q. s. ad ovj—M.

Sig.—Use, undiluted, as a mouth wash or gargle three or four times daily.

One of the first things to be considered in the treatment of syphilis is

the condition of the teeth. During the period»before antisyphilitic treat-

ment is begun a dentist should be consulted.

In regard to the specific treatment of syphilis there is the greatest

variety of opinion as to the most suitable form of mercury and the best

method of its administration. Of recent years there have been an increas-

ing number who advocate the hypodermic method, claiming for it better

tfbsorption, more accurate dosage, and complete control of the patient.

After all, it is probably as true of mercury as it is of quinine that favor-

able results will be obtained if administered "in adequate doses in a

proper form, at a proper time, and during a considerable period."

At the present time the great majority of patients are treated by internal

administration, and, except in comparatively rare instances, this is

efficient and gives good results. Pedersen states that the forms of mercury

most generally used for internal administration are the protiodide, the

biniodide, the bichloride, calomel, and blue mass, and the frequency of

their use is probably in the order named. From this list the combination

of mercury and chalk should not be omitted, as it is most serviceable,

particularly in those with a tendency to looseness of the bowels. Pedersen

does not advise mercurial fumigation or inunctions, believing that there

is no way of regulating the dosage, and, as a result, serious symptoms may
result. It should not be forgotten, however, that the administration of

mercury by way of the skin is the method par excellence in treating

hereditary syphilis in infants and young children.

In spite of the enthusiastic claims by some observers for the hypoder-

mic method, Pedersen, in common with most, would reserve this method

for those cases in which, for various reasons, a rapid impression is neces-

sary. The indications for this method are the presence of a chancre on

the face or other exposed part, extensive secondary eruptions in the same

situations, rapidly progressing lesions, threatened nasal or palatal per-

foration, or implications of the nervous system.

The method of using the hypodermic treatment has been fully explained

})y Gottheil in Progressive Medicine for September, 1906 and 1907.

Other moot questions regarding the treatment of syphilis are: (1) The
length of time necessary to achieve a cure, and (2) the use of the iodides.

Pedersen believes that a patient should be under treatment for not less

than three years. How long mercury should l)e given alone, when com-
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hilled with one of the iodides, or stopped entirely and the iotl ides alone

administered, are questions open to discussion.

The plan most generally used as soon as the diagnosis is definitely

decided is as follows: What is known as the "tonic dose" is first deter-

mined. This is discovered by administering the protiodide, preferably, in

|-grain doses, in pill form three times daily. Every other day this dose

is increased by one pill daily until the patient manifests symptoms of

intolerance (tender gums, fetid breath, loose bowels, or griping pains in

the alxlomen). The dose is then reduced one-half and the patient kept

on this amount of mercury for eighteen months. If at any time the symp-

toms again become urgent the drug is pushed to the point of tolerance.

If the nervous system or any vital organ is threatened the drug is pushed,

and if favorable results do not occur promptly, iodide of potassium is

also given.

After eighteen months the so-called "mixed treatment" is given or

iodide alone for from six to twelve months longer. During this period the

iodide is given in from 5- to 10-grain doses three times daily. For the

tertiary manifestations of syphilis the dose of iodide of potassium is

much larger. There is some difference of opinion as to how much should

be given in these conditions. Some believe that 20 to 30 grains three

times daily are sufficient; others, among whom may be mentioned

Gottheil,^ advocate, in some cases, enormous doses. Pedersen recom-

mends mixed treatment for the squamous or tuberculous syphilides.

Pedersen advises if the bowels are too loose the temporary use of small

tloses of opium. During the early months of treatment it is his custom

to combat the anemia by some form of iron, such as Blaud's pill or

reduced iron. The use of tonics will largely depend on the condition of

the patient's appetite.

Examination of the urine of individuals to whom mercury is about to

be administered for any length of time is of the utmost importance.

Indications of a kidney lesion, no matter how slight, call for the utmost

caution in exhibiting mercury even in syphilitics. This point has recently

been urged by a number of observers. The condition of the kidneys

in syphilis and the use of mercury in syphilitic nephritis is very fully

dealt with by Bradford in the present volume.

Another important point to bear in mind is that individuals who have

once had syphilis had better be submitted to a short course of treatment

(six weeks) every spring and fall. The importance of this procedure

becomes apparent when it is taken into consideration that freedom

from nervous or tertiary manifestations cannot be guaranteed even

after a thorough initial treatment. Thus Schlosberg,^ in an investigation

of 1500 j)rostitutes who had been thoroughly treated, found 137 in whom
tertiary symptoms developed. In common with other observers he

' Progkessive Medicine, Septeinl)L'r, lilOS.

* Hygiea, May, 1908; Journal of the American Medical Association, .Vugust 8, 1908.
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found that the extent and severity of the secondary symptoms did not

seem to have any connection with the prognosis, except possibly that the

milder secondary manifestations were oftener followed by tertiary symp-

toms. The interval between the infection and the occurrence of the

tertiary symptoms ranged from one to twenty-six years, averaging from

four to eleven years.

Schuster^ has reported 235 cases of nervous syphilis (tabes, paresis,

cerebrospinal sj'philis), 186, or 77 per cept., of which had previously under-

gone mercurial treatment, 19 per cent, having had as many as eight

or nine series of inunctions. The interval between the appearance of

the initial lesion and the nervous manifestations was no shorter in the

patients who received only a few inunctions than in those who received

many. Schuster attributes these late nervous manifestations to the

presence of antibodies which the mercury fails to entirely eliminate in

all cases.

The combination of syphilis and tuberculosis is an unfortunate one,

particularly if both diseases are active. Opinion is divided as to the

effect of mercury on tuberculosis. It is held by many that the continued

use of mercury has a decided tendency in many cases to aggravate tuber-

culous lesions, and if administered to cases suffering from both syphilis

and tuberculosis, the latter disease is not uncommonly made worse.

Bernart^ has published some interesting observations on this subject.

He states that when mercury is administered by intravenous injection

the drug causes certain actions exclusive of antisyphilitic ones. This is

especially true of the bichloride. The bichloride causes a reduction in

the temperature and, in addition, acts as a sedative. Owing to this anti-

pyretic and sedative action, the drug for a time seems to have a favorable

effect on tuberculosis, which, however, is soon lost. This action of the

bichloride was utilized by Basso^ in puerperal staphylococcemia. In one of

three cases treated in this way there was a disappearance of the chills and

fever, followed by recovery. Bernart comes to the following conclusions

regarding the use of mercury in individuals suffering from both syphilis

and tuberculosis: (1) The control of the active syphilis in many of the

tuberculous patients seemed for the time to benefit the tuberculosis also.

(2) In patients with pulmonary tuberculosis, after the first control of the

syphilis and if the treatment was continuously pushed, a few months

would show a gradual aggravation of the tuberculosis. (3) The genito-

urinary tuberculous patients, outside of the benefit to their syphilis,

showed no improvement in their tuberculosis. (4) Two patients with

tuberculous eye trouble were benefited, one markedly so and the other

but moderately so. This is not surprising, as the intravenous injections

1 Monatsschrit't f. Psycliiatrie und Neurologic, November, 1907, p. 474.

2 New York Medical Journal, .Tune 27, 1908.

' Ginecologia, April :U), 1908; Journal of tlie Anicrican Medical Association,

August 8, 1908.
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of mercuric chloride exert a decided beneficial influence over infections,

and ulcerations of the eye. (5) The patients with pulmonary tuber-

culosis evidently suffering from the absorption of septic materials, prob-

ably due to a secondary germ infection, were decidedly benefited up to

a certain point, after which, if the mercurial treatment was continued,

their retrogression was rapid. Wright^ states that he found that in

. patients suffering from both syphilis and tuberculosis the symptoms

and physical signs due to the tuberculosis were greatly benefited by

mixed treatment. He accordingly placed a number of tuberculous ca.ses

on mixed treatment. Two of these cases he reports in detail and refers

to .33 others still under treatment. As a result of the administration

of this treatment there was almost immediate improvement in all the

symptoms and clearing up of the physical signs in the lungs. Further-

more, advanced tul)erculous ulceration in the larynx and pharynx is

cured in a remarkably short time.

Wright^ has published an additional paper on this treatment, reporting

34 patients improved, which brings the percentage of improvements to So.

He has at present 65 patients under treatment, and is of the belief that the

results in these cases will surpass those in the 40 cases already reported.

He states that many of the patients at present under treatment are

well or far advanced in the disease. His metKod is as follows: An
injection of succinimide of mercury (gr. j) is given every other day until

thirty injections have been given. Then potassium iodide (gr. 10) is

given three times a day for two weeks. A week is then allowed to elapse

without any treatment, and then the injections are resumed. The mer-

curial solution is made of sterilized distilled water, so that n-^x will

equal gr. i. The injections are given intramuscularly in the buttocks

after thorough sterilization of the part. The bichloride of mercury (gr.

2^0") may be used by mouth in some cases.

Griinberg^ also claims to have obtained good results from the use of

mercury and the iodides in tuberculosis of the upper air passages.

These observations are completely at variance with the usually accepted

opinion. The diagrams illustrating the extent of the pulmonary damage

in some of Wright's cases depicts disease of such an extensive character

that it is inconceivable that mixed treatment or any other form of

treatment would have any affect. Another objectionable feature in this

method of treating tuberculosis is the use of potassium iodide. As was

pointed out in Progressive Medicine for last year (page 303) this

drug has a decided tendency to cause a breaking down of tuberculous

lesions.

Criticism of a methwl. which has, as yet, not been tried by unpreju-

' U. S. Naval Medical Bulletin, April and July, 1908.

'' New York Medical .Tournal, August 29, 1908.

' Munciiener med. Wochenschrift, August 6, 1908.
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diced observers, is perhaps unfair, and 1 shall wait with much interest

the results ohta ned by others.

Nitrites. The almost universal introduction of bood-pressure instru-

ments and the numerous investigations concerning the pathological

changes in the bloodvessels have led to a somewhat better understanding

in regard to the use of the nitrites. Until comparatively recently arterio-

sclerosis and hypertension were almost synonymous and from a thera-

peutic standpoint seemed to demand one of the nitrites. Furthermore,

it w^as taught that the increased tension must be lowered at all costs.

Recent investigations have demonstrated that the condition which

has always been considered as arteriosclerosis is in reality the end result

of the various causes which lead to the visibly and palpably thickened

arteries and that before this stage is reached there is a gradual change,

the symptoms and signs of which are as yet but illy understood.

From a therapeutic viewpoint it is important to keep in mind that

while an abnormally high arterial pressure is evidence of disease, it is

often also a compensatory action and to abolish it altogether or to unduly

lower such a pressure may be dangerous. In other words, hypertension

bears the same relation to some individuals that a hypertrophied heart

does to an individual with chronic valvular disease. It is Nature's

method of adjusting things to altered conditions. So long as the bodily

functions are properly carried on direct interference is to be avoided

and efforts should be directed to maintain the present equilibrium

through regulation of the diet, exercise, etc. When the arterial changes

and the resultant hypertension are due to a specific poison, such as lead

or syphilis, active therapeutic measures should be instituted to remove,

if possible, the underlying cause. Vaquez^ states that the more advanced

the arterial changes become the more inconstant and transient is the

effect of the nitrites. For habitual hypertension they should never

be used constantly as they may then be unavailable at a time they are

critically needed. The only one of the nitrites he would except for con-

stant use is the spirit of nitrous ether. This drug, he claims, is more of a

circulatory sedative than the other nitrites, and does not have the same

effect as a reducer of tension. He advocates the prolonged use of the

spirit of nitrous ether in doses of from 30 to 60 minims daily. This use

of the nitrous ether does not contra-indicate the administration of one

of the other nitrites when prompt action is desired.

Vaquez's statement that the more advanced the arterial disease the

less effective is the nitrites is further elaborated by H. A. Hare.^ Hare

points out that the ability of the nitrites to lower blood pressure depends

largely on the degree. of spasm present. If the vessels are tortuous

and fixed, but little benefit is to be expected from the nitrites. He also

states that failure to obtain results with nitroglycerin is not infrequently

* Archives des Maladies du Coeur, des Vaisseaiix, et du Sang, .lanuarv 1, 190.S.

-Therapeutic Gazette, April, 1908.
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tlue to not giving the drug sufficiently frequently and in inadequate

doses, or to the use of stale preparations. If nitroglycerin is to be used

for reducing blood pressure it should be given for the physiological

effect. This requires its administration every two or three hours;

giving it in doses of -r^iy grain three times daily is useless.

The transient effect of nitroglycerin is to be borne in mind. The

fleeting action of the drug reduces its field of usefulness largely to one

where an immediate result is desired. For prolonged effects the sodium

nitrite is the preferable drug to employ in cases of hypertension. Hare

states that the sodium nitrite is, furthermore, less apt to produce head-

ache and other symptoms characteristic of the other nitrites, because it

acts so slowly. Cook^ also recommends the sodium nitrite as the most

stable and dependable of the nitrites.

The use of the nitrites in the management of arteriosclerosis depends,

then, largely on the amount of spasm present. In combating hyper-

tension due to arterial fibrosis, especially if the fibrosis is due to a specific

cause, such as syphilis, lead or gout, the iodides must be used for a pro-

longed period of time. In these cases the nitrites are only available, if

at all, to avert some sudden catastrophe, as an apoplexy.

]\Iills,^ in an article on the general management of arteriosclerosis, is

disappointed with the results obtained by drugs commonly recom-

mended for the reduction of tension. He states that in his experience

morphine or opium is the best drug to lower arterial tension. The value

of morphine in cases of h}^ertension probably depends on its sedative

action with' consequent relaxation of arterial spasm.^ Allbutt* utilizes

this effect of morphine in certain cases of angina pecioris. He points

out that morphine does good in many cases of angina not only by re-

lieving pain and diminishing excessive reflex activity, but also, perhaps,

by causing relaxation of certain areas of the bloodvessels, which, being

in spasm, throw upon the heart too severe a labor. As Hare points

out, however, morphine will not remove the ill effects of hypertension if

fibrosis is the underlying cause.

Rankin,^ in an article on "angina pectoris," states that the treatment

must be considered under two heads: (1) the management of the attack

itself, and (2) the measures necessary between attacks.

For the attack itself he recommends the immediate injection of mor-

phine, gr. \, the effect of which is increased by the addition of atropine,

gr. y^. According to Rankin the morphine not only relieves the ])ain,

but it also reduces the peripheral resistance by dilating the smaller

vessels. Allbutt,^ as already stated, ascribes the good effects of morphine

in these cases to the relief of pain, diminution of reflex activity, and the

' Journal of the American Medical Association, February 29, 1908.

2 Australasian Medical Gazette, .January 20, 1908.

•t Hare, loc. cit.

'

* Folia Therapeutica, 1908.

^ Clinical .Journal, Xovomber 0, 1907. " T-^oc. cit.
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relaxation of spasm. AlDjutt's reason for combining atropine with the

morphine is that the atropine is a powerful sedative or depressant to the

peripheral ends of the vagi, and that by its use impulses may be blocked

which, arising in the pneumogastric centre, would otherwise reach the

heart, and thereby cause the conditions which are associated with

angina.

According to Allbutt the use of morphine in angina is indicated in

cases in which the symptoms are not the result of high tension. He calls

attention to the fact that pain is a potent factor in raising tension and

that in not a few cases of angina the increase in the tension is due to the

pain and not the pain to the tension. In these cases the nitrites are not

indicated in his opinion. Rankin gives inhalations of amyl nitrite in

addition to the morphine. The latter drug is contra-indicated if the

angina is associated with cardiac failure of pulmonary edema. Caffeine

or ether, hypodermically, are indicated in these cases.

It occasionally happens, Rankin states, that the amyl nitrite fails to

act prompdy and the inhalations must be repeated until the morphine

has time to act. At times the amyl nitrite fails altogether; in such

instances a few whiffs of chloroform seldom fail to give relief. Inhala-

tions of oxygen are often serviceable.

Some patients find the amyl nitrite very disagreeable. Rankin

recommends in these cases, for self-administration, tablets containing

1 minim of a 1 per cent, solution of nitroglycerin. A rapid effect is

obtained by instructing the patient to nibble one of these tablets and

allow it to dissolve in the mouth before swallowing.

If amyl nitrite is not available .practically the same effect can be ob-

tained by the hypodermic administration of Jq grain of nitroglycerin.

Vaquez^ states that he has abandoned the other nitrites entirely in favor

of nitroglycerin in the treatment of angina pectoris.

In between attacks Rankin recommends the following medicinal

treatment to keep the tension lo-w: Blue mass, 1 to 2 grains, com-

bined with 3 grains of rhubarb once a week, the bowels being kept

gently open at other times by a morning dose of Carlsbad salts. The

following formula is serviceable as a substitute for the more expensive

waters

:

J\.—Sodii cliloridi o]

Sodii bicarbonatis 5ij

Sodii phosphatis 5iv.—M.

Sig.—One to three teaspoonfuls in a glass of warm water.

If the arterial tension increases Rankin administers ,to(lium or potas-

sium iodide in 10-grain doses, combined with 1 to 2 minims of a 1 per

cent, solution of nitroglvcerin and 3 minims of Fowler's solution three

* Loc. cit.
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times daily after ineals. Tliis mixture can be safely given for months

if care is taken to omit it one week out of each four.

It is of course understood that the management of these cases demands
a careful supervision of the diet and the avoidance of overexertion and

excitement of any kind.

In the review of last year and the year before the use of amyl nitrite

for pulmonary hemorrhage was mentioned. The testimony of all who
have employed amyl nitrite in this condition is distinctly favorable to

its use. Personally I have found it very serviceable. During the

past year Braga/ Campani,^ Tochi,^ and Placak* have written on the

efficiency of amyl nitrite for the control of pulmonary hemorrhage.

Three to five minims of amyl nitrite are inhaled, and this may be

repeated once or twice during the day. As a rule, the hemorrhage stops

at once. For small, recurring hemorrhages or persistent blood-streaked

sputum the sodium nitrite may be used, providing the blood pressure

is high. If the pressure is low ergot has been suggested as the more

preferable drug.

J. M. McCarthy" recommends nitroglycerin in the treatment of

puerpal eclampsia. He found that the drug was more efficient when
administered hypodermically than when given by mouth. ]McCarthy

admits that the number of cases treated by means of . nitroglycerin is

too small, and that a larger series of cases might not give such good

results. Of 15 cases of eclampsia which have come under his obser-

vation, 5 did not receive nitroglycerin; 3 of these died; of 2 receiving

the drug internally, 1 died; of 8 cases receiving the nitroglycerin hypo-

dermically, 7 recovered and but 1 died.

Davis," in a study of the blood pressure in eclampsia as an indication

for treatment, concludes that in all cases there is a high blood pressure,

and the most successful remedies in treating the condition are those

which reduce the pressure and promote the elimination of toxins. In

addition to vapor baths, puncture of the membranes and venesection,

he recommends nitroglycerin.

Amyl nitrite and nitroglycerin, when given hypodermically, have a

marked sedative action on the motor side of the spinal cord, in addition

to lowering the blood pressure. This offers a partial explanation as to

their value in eclampsia. AVhether the diuretic action of the drug has any

influence is problematical; some observers deny any such effect. This

use of the drug is worthy of trial, as it need not conflict with other

methods of treatment.

Another condition in which nitroglycerin has been recommended is

' Gazetta degli Ospedali, December 22, 1907.

^ Ibid., March 8, 1908. '' Ibid., 190S, No. 11.

* Cleveland Medical Journal, .July, 1908.

' liritish Medical Journal, May 23, 1908.

" University of Pennsylvania Medical Hulletin, May, 190S.
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neuritis. Stevenson* reports 32 cases of chronic, subacute, and acute

neuritis in which the use of nitroglycerin gave most encouraging results.

In the acute cases the effect of the drug was manifest within forty-eight

hours.

His method of administering the drug is as follows: Beginning with

Y^-Q grain every eight hours the interval is reduced one hour in every

twenty-four hours until the full physiological action of the drug was

manifest or the patient was taking y^o" grain every three hours, at which

interval it was continued. The headache and flushing may be controlled

with small doses of sodium bromide. In cases of idiosyncrasy the

interval between doses is lengthened. Sciatica seems to be especially

benefited by the treatment. Inasmuch as nitroglycerin in medicinal

doses has no effect on the sensory apparatus it is not usually recom-

mended for painful conditions other than angina pectoris. Stevenson's

explanation of the benefit in neuritis is that the drug dilates the arterioles

of the sheath and nerve, thus leading to a better circulation and absorp-

tion of the inflammatory exudates.

Several cases are on record in which the ingestion of large quantities

of bismuth suhnitrate have been followed by symptoms of poisoning.

Bennecke and Hoffman reported in 1906 the case of an infant that

suddenly died after the administration of a bismuth emulsion for radio-

graphic purposes. At autopsy methemoglobinemia was found. Bohme^
has recently recorded a similar case. Three hours after the administra-

tion of the bismuth emulsion the child was seized with abdominal pains,

vomiting and diarrhea, cyanosis, which steadily became more marked,

dyspnea, collapse symptoms, and death within thirty minutes of the^onset.

At the autopsy methemoglobinemia was found.

The clinical and pathological picture so closely resembled nitrite

foisoning that a chemical examination was made. This examination

confirmed Bohme's suspicions. He then instituted some experiments

on the subject. The result of his investigations showed that when the

fecal matter of infants and bismuth subnitrate are brought into contact

the formation of nitrites may occur. Therapeutic doses of bismuth

subnitrate even in infants are probably incapable of producing ill effects,

but the large quantities employed in radiographic work should be used

cautiously. Two years ago Pancoast reported imtoward results in an

adult; the symptoms were not serious.

It has been suggested that bismuth hydroxide be substituted for the

subnitrate in radiographic work.

Permanganate of Potassium. Judging from the reports of the past

three years permanganate of potassium is now the generally accepted

treatment for the bites of venomous snakes. In outlining the course of

treatment to be pursued in cases of snake bites,, Prentiss Willson^ states

' Medical Record, May If), 1908. ,

^ Arch. f. exper. Path. u. Pharm., 1907, p. 441.
•' Archives of Internal Medicine, .June, 1908.

20
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that a ligature should be applied at once; in case the bite is on the

head or body the affected part should, if possible, be frozen as the only

quick method of retarding the circulation and absorption. The ligature

should not be left on too long and should not^be released suddenly, as

rapid absorption of the poison and sudden death may follow. If the

patient is seen at once the ligature should shut off the circulation com-

pletely until local measures can be instituted. He states that a ligature

is of doubtful utility if constitutional symptoms are in evidence and the

local lesion is badly swollen.

After applying a ligature, if one is not already applied, multiple in-

cisions should be made through the swollen area, the part kneaded and

immersed in a warm, antiseptic solution in order to promote hemorrhage

and the escape of serum. This will hasten the escape of sufficient

poison to allow of the ligature being gradually loosened. Willson states

that the local antiseptic to be used is a 1 per cent, solution of perman-

ganate of potassium.

Locally, Braddock^ advises incision through the tooth punctures,

rubbing crystals of permanganate of potassium into the wound, the

injection of a strong solution of permanganate in a ring around the

wound and then washing out the wound freely with permanganate

solution. This method of using permanganate has been referred to in

previous numbers of Progressive Medicine, December, 1905, p.

286; December, 1906, p. 326; and December, 1907, p. 261.

Willson does not believe in either alcohol or strychnine as stimulants

in these cases. The condition to be met is that of shock with profound

lowering of blood pressure. For this purpose Willson advocates abso-

lute rest, lowering of the head, external heat, the hypodermic use of

adrenalin solution (15 minims, 1 to 1000 solution) and saline solution

intravenously, by hypodermocylysis or interoclysis.

"Serum treatment, so far as this country is concerned, does not exist."

Picric Acid. The old method of treating burns and scalds with oily

substances is now rarely employed. Those having the largest experience

in the treatment of these conditions now employ the same general prin-

ciples of antiseptic surgery used in lacerated or incised wounds. Picric

acid seems to be the most popular local application. A series of articles

recommending picric acid dressings was reviewed in Progressive

Medicine for last year.^

Sutcliffe^ also believes that picric acid is the most efficient dressing

that can be employed in the treatment of burns and scalds. It is sterile

and antiseptic; the discharges are absorbed; it may be left on for forty-

eight hours ; and it is stimulating to the new tissues. Sutcliffe saturates

the dressings in a 5 per cent, solution. The strength recommended

last year was 1 per cent., or ^^ of 1 per cent. The author refers to the

' New York Medical Journal, November 9, 1907.

2 December, 1907, p. 310. * British Medical Journal, August 3, 1907.
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explosive character of the picric acid crystals and the consequent danger

of carrying them on shipboard. In view of the great value of the drug

in the treatment of burns and scalds, so apt to occur on men-of-war,

he believes that this danger may be disregarded if suitable precautions

are taken.

Out of a great many cases treated with picric acid Sutcliffe states that

he has never seen symptoms of poisoning due to absorption. The rarity

of untoward effects following the local use of picric acid was concurred

in by those writing on the subject last year. Untoward effects do occur,

however, due, probably, to idiosyncrasy. Such an instance has been

reported by Meurice.^ A child with a small burn was treated with a

solution of picric acid. Within twenty hours of the application of the

solution she developed headache, vertigo, nausea, and vomiting. The
urine was brownish in color and contained methemoglobin and albumin.

Picric acid was also recovered from the urine. On removing the picric

acid solution the symptoms gradually cleared up.

Dark-red, frothy urine is not uncommonly met with in patients sub-

mitted to this treatment. As a rule the analyses of such urines have been

negative. The discoloration is thought to be due to hemoglobinuria

and some carboluria. It is of no significance.

Picrotoxin. Paterson^ has found picrotoxin an efficient means of pre-

venting the nausea which follows chloroform or chloroform-ether anes-

thesia. He has compared the results obtained in cases treated with

picrotoxin with those not receiving it. The difference was especially

marked in those who had suffered severely from nausea after previous

anesthesias. Paterson employs the picrotoxin in a 0.2 per cent, solution

in sterile water. He injects 20 minims of this solution into the subcu-

taneous tissues. For a child of four years^S minims is sufficient. The
injection is given as soon as the anesthetic is stopped. If some nausea

follows the first injection a second one, half as large, is given.

Psychotherapy. At irregular intervals questions arise in medicine

which occupy for a time a large share of attention. Sometimes the sub-

ject is entirely new; at other times it is a revival of an old principle,

which suddenly excites interest.

As a result of what is now known as the Emmanuel Church Movement
a large number of papers have appeared on the subject of psychotherapy.

The sudden interest that has been created in this subject has given the

impression that psychotherapy is sometliing new. All who have recently

written on the subject have pointed out that so far from being new
psychotherapy is one of the oldest methods of treatment known, and
that consciously or unconsciously, psychotherapy has probably been

practised since the dawn of medicine.

Practically every physician is today employing this method in one

• Annales de la Society de Medecine de Gand, 1907, p. IGG,

^ Lancet, September 14, 1907.
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way or another. Often those who are most successful in the practice

of medicine are those whom Nature has endowed with what is vaguely

known as a personality. They unconsciously have the power of creating

powerful mental impressions on their patients and are possessed of a

firm belief in the medicine they administer. Medicines given with the

assurance that they will act in the manner desired, often do so

act; a fact that has led Barker^ to remark that "One thing that makes

judgment so difficult regarding pharmacotherapy in any given case is

the lack of mean^ of determining satisfactorily the part which psychic

influences have played in the result obtained. We must be grateful

to experimental pharmacology for the help it promises to bring. It

has been well said that 'it is we ourselves who give to many medicaments

their efficacy and their effects persist as long as does the faith of physi-

cians and patients in their virtu^.'
"

So far as I know no one has as yet been able to establish successfully

a healing cult, who has not been possessed of a strong personality.

The success of Christian Science and to a less degree of Dowieism

is based entirely on the strong personality of their leaders. This

endeavor to cure disease by personal influence has always been popular

and presents nothing new. " Not to go farther back, Macaulay observed

of Joanna Southcott, who was born in 1750: 'We have seen an old woman

with no talents beyond the cunning of a fortune teller, and the education

of a scullion, exalted into a prophetess and surrounded by tens of thou-

sands of 'devoted followers, many of whom were, in station and in knowl-

edge, immeasurably her superiors; and all this in the nineteenth century;

and all this in London.'
"^

Legitimate psychotherapy, as we know it today, dates from the publica-

tion of Weir Mitchell's book. Fat and Blood and How to Make Them

(1877), and is now generally referred to as the "Rest Treatment" or

Weir Mitchell treatment. Dr. MitchelP has recently published a paper

in which he describes the gradual evolution of the method in his hands

;

its reception by the profession; and its limitations. It seems hardly

necessary to call to mind the well-known principles of this method,

namely: seclusion, rest, massage, full feeding, and electricity. Nor,

perhaps, is it necessary to remind my readers that this plan originally

intended for functional nervous disorders, has in some form or another

found a place in a wide variety of diseases; just as fresh air first advised

for pulmonary tuberculosis is now being advocated for many other

conditions.

As Dr. Mitchell has pointed out in his paper the needs of each case,

in which his method is employed, must be carefully studied. Thus

absolute rest in bed may not be needed ; forced feeding may be abandoned

for an ordinary diet; and electricity may be substituted for those rare

' Journal of the American Medical Association, August 1, 190S.

2 Editorial, ibid., June 13, 1908, p. 1987. '' Ibid., June 20, 1908.
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cases in which massage cannot be appUed. "I have no doubt," he says,

"that very many cases of hysteria, neurasthenia with obsessions and the

hke have been cured by simple country doctors using full rest treatment

and nothing else. You cure the body and somehow find that the mind

is also cured. The histories of nerve wounds in war amply illustrate

this truth. The hardy soldier becomes a timid, hysterical, petulant

patient. With relief of pain and return of health of body and flesh and

color he regains health of character—a common story, most illustrative."

Dercum^ has also pointed that all the "functional neuroses are char-

acterized by a more or less unusual impairment of the general health,

and that they are to a great extent the expression of asthenic states, and

that improvement of the nervous symptoms ensues on improvement of

the general health.

The accepted psychotherapeutic methods of today are as follows:

(1) The use of hypnotic procedures (this method has by common agree-

ment a very limited field); (2) the appeal to suggestibility in the waking

state; and (3) the resort to educational or persuasive measures (Mills^).

Burr^ gives as the essential features of psychotherapy: education,

encouragement, waking suggestion, suggestion under the hypnotic

state, and those occult and mystical and so-called religious means of

cure. This last feature he utterly condemns as it differs from psycho-

therapy as practised by the physician in that there is claimed for it some
power outside of the physician himself as being' the thing- that does the

work. Burr makes a distinction between encouragement and sugges-

tion. In encouragement there is simply a plain talk with the patient,

pointing out to him his error and showing him that his condition is

favorable for recovery. In waking suggestion the attempt is made to

act on the patient's "unconscious mind," causing him to create in his

own mind, without knowing that the physician has caused it, a feeling

of well being in the .future.

Dercum* considers psychotherapy under the following heads: (1)

General methods, including mental rest, mental exercise, and mental

gymnastics;. (2) special methods, including normal suggestion, direct

and indirect; (3) hypnotism and suggestion under hypnotism; and

(4) the psychoanalytic method by Breuer and Freud. In regard to

the method of Breuer and Freud, which is comparatively recent, it

may be stated that it originally was based on the fact that obsessions

could be dispelled if the patient could be aroused to recall the memory
of the event which was causal to the development of the symptom,
together with the accompanying emotion. In addition the patient is

allowed the fullest possible description of this event. In other words,

' Therapeutic Gazette, May, 1908.

2 Monthly ( "yclopedia and Medical Bulletin, July, 1908.
' Transactions of Philadelphia County Medical Society, 1908.

* Therapeutic Gazette, May, 1908.
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it is based on the principle that many people are relieved of great mental

stress it they can give free expression to what is worrying them. Physi-

cians, other than neurologists, have noted this as have also clergymen.

The comparative ease with which people will reveal otherwise jealously

guarded secrets to physicians and clergymen has doubtless something

to do with the taking up of psychotherapy by the latter profession; but

of this later.

According to Dercum the method of Breuer and Freud should not

be practised for severel reasons, the chief of which are that Freud believes

that nervous obsessions, hysterical and otherwise, have their origin in

•some passionate sexual action or aggression of childhood. On this

basis each case is attacked. Furthermore, the time required is''a draw-

back, as it takes from six months to three years for a cure and many
seances, each requiring an hour or more. For those interested in the

details of this method Dercum's original article should be consulted.

In regard to the advisability of clergymen practising psychotherapy

it is the almost unanimous opinion of physicians that it is a grave

mistake. ^Nlills^ says: "I repeat, therefore, that psychotherapy, like

medicinal or mechanical or surgical or climatic or any other sort of

therapy, belongs to the physician and not to the clergyman, however

sincere the latter may be in his idea that it is his' duty to invade the

province of his medical brother."

Nor are all clergymen of the same opinion as Drs. Worcester and

McComb, who inaugurated this movement. A Unitarian clergyman,

the Rev. Dr. Crooker,^ of Boston, says of mental therapeutics that

"To carry it into the noisy marketplace and exploit its merits with

the waving of banners and the blare of trumpets will cause more

invalids to suffer fresh torments and create more new patients with

serious disorders than many a doctor can cure. What is most

needed is indirection, delicacy, and privacy. To get up a spectacular

procession, to flourish gorgeous standards and to shout aloud to the

crowd, 'Come all ye that are sick and be mentally healed'—to follow

this course is to invite seven devils to enter and take possession where

only one previously existed." While it is true that the mental clinic

of Drs. Worcester and ^NlcComb requires a doctor's diagnosis in order to

rule out any organic disease, what of those cases in the incipient stage

of some grave mental disorder? Alienists are now appreciating the

importance of detecting mental diseases in their incipiency so that an

early cure can be attained.

The distinction between an ordinary functional neurosis and an

incipient insanity or what may become insanity is a difficult problem,

a problem far to intricate for a layman, no matter how deep his psycho-

' MontlUy Cyclopedia and Medical Bulletin, July, 1908.

' Pennsylvania Medical Journal, July, 1908, p. 818.
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logical knowledge. The right step has been taken in this respect by the

establishing of a " mental clinic" at the Orthopedic Hospital, Philadelphia.

The scope of psychotherapeutic methods is summarized by Dercum^

as follows: "We should always bear in mind that the symptoms that

our patients present have a physical basis, and especially is this true of

the functional nervous diseases. States of exhaustion play a funda-

mental role in all of them, and Janet has pointed out that when the

general level of the mental tone is raised obsessions disappear. It would

seem, then, that attention to the physical condition of the patient, the

bringing up of his health to the highest possible level, must be the first

object of our treatment. In other words, simple physiological procedures,

rest, full feeding, gende exercise, massage, bathing, and like measures,

should be instituted in every case. In obsessional states there is essen-

tially a neurasthenia, or, to use the more fashionable latter-day term,

psychasthenia; it is the underlying asthenia which first demands our

attention.

"Rest and physiological measures can be applied according to the

character of the case from partial methods up to a full rest cure. Added

to these conditions we should institute such simple psychotherapeutic

measures as mental rest, especially such as is secured by the isolation

of the patient; secondly, the restraining of the patient; later on special

mental exercises or mental gymnastics, if necessary. During all of the

time judicious use should be made of normal suggestion, both direct and

indirect. Under direct suggestion we should include such an explana-

tion to the patient of his condition as may be adequate and tactful,

pointing out that his symptoms are furustional and that they will in time

disappear. That normal suggestion acts powerfully when the level of

the general health is improving goes without saying. Suggestion under

hypnotism is in my judgment rarely if ever justified. Psycho-analysis

will probably, for reasons already given, never find a permanent place in

our therapeutics."

It must be clearly borne in mind that psychotherapy is not a "cure

all," but is distinctly limited to functional nervous disorders and incipient

mental disease. Organic disease is never cured by this method. MitchelP

says that "there is no scientific record of any case of organic dis-

ease having been cured by any form of influence exerted through the

mind of the patient. It is clear that in all time in the past the lesser

neuroses have been in some cases made well or relieved by influences

exerted through the mind. As these influences never cure organic

maladies nor true insanities, the miraculous, as an explanation, may be

excluded."

Christian Scientists have as a rule shrewdly availed themselves of

this knowledge. Cabot,^ who has analyzed a number of their cures, has

1 Loc. cit. ^ Loc. cit.

^ McClure's Magazine, August, 1908.
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found that with hardly an exception they were instances of functional

neuroses. He could find no authentic instance of an organic disease

having been cured. In spite of their insistence of the non-existence of

disease faith curists rarely treat organic troubles or the acute infections.

Occasionally an overzealous follower of the cult attempts to exercise

his powers in an acute infection with the not infrequent result that the

patient dies and a lawsuit follows.

Success in the employment of psychotherapeutic measures depends

largely on the personality of the individual using them, and for this

reason some men will necessarily obtain better results than others.

Quinine. On several occasions in these reviews reference has been

made to the treatment of pneumonia by massive doses of quinine, and

reasons have been given why such treatment is dangerous. This applies

not only to quinine, but to iodide of potassium, digitalis, and other drugs

which have been exhibited from time to time. In most instances the

evidence upon which these results have been based has been insufficient;

this is especially true of the quinine treatment.

Having had 25 cases of pneumonia without a death Payne^ expresses the

opinion that in quinine we possess a most efficient method of treatment.

Alvarez^ gives some interesting information on this subject which

amply bears out the theoretical objections that have been raised against

this method of treatment. He states that he was soon impressed with the

absolute harmfulness of the quinine. In his experience and that of

others it is not unusual for the quinine to be vomited shortly after

administration. When it is retained a sthenic case is frequently trans-

formed into what resembles a bad. case of typhoid and recovery is slow,

with delayed resolution, empyema, femoral phlebitis, and other sequels.

Tinnitus and blindness are not infrequent occurrences, and are not

always recovered from. The statement that tinnitus and other signs

of cinchonism are not common after the massive doses, Alvarez explains

by saying that this may be due either to the quinine being vomited or

else to the typhoid state of the patient who is too apathetic to complain

of anything.

In Progressive Medicine^ for last year the contrasting views on

the subject of malarial hemoglobinuria were given. The most divergent

opinions are expressed even by those having the widest experience in the

treatment of malaria. Several interesting articles on malarial hemo-

globinuria have appeared during the past year.

Deaderick^ states that at present there are three theories as to the cruise

of blackwater fever: (1) that it is malarial; (2) that it is the result of

» Charlotte Medical .Journal, March, 1908.

^ Journal of the American Medical Association, .Tune 13, 1908, p. 1930.

=> December, 1907, p. 314.

* Memphis Medical Monthly, December, 1907, .January, February, March, 1908.
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quinine poisoning or the abuse of quinine; and (3). that it is a disease

of itself associated with malarial infection.

Deaderick takes the side of those who view blackwater fever as a

malarial infection. But while he is of the opinion that malaria is

essentially and solely the predisposing cause of blackwater fever, he

thinks it is only in some cases that it is the actual exciting cause. In

Deaderick's experience the majority of these cases recover when large

doses of quinine are continuously employed. Those instances in which

the quinine seems to exert a deleterious effect are in his opinion the

result of coincidence.

McCay^ advances the theory that the hemoglobinuria is the result of

the salt of quinine which is employed and that the sulphate is peculiarly

prone to produce evil results. Thus he arrays himself with those who
consider blackwater fever as not depending on the malarial infection,

but as being due to quinine peisoning. According to McCay, the

hydrochloride of quinine fails to produce hemoglobinuria in cases in

which the sulphate has produced this disaster. He therefore recommends

that the hydrochloride be employed in place of the sulphate.

This theory, however, does not explain satisfactorily the relationship of

blackwater fever to malaria and to quinine. This is shown by the fact

that a large proportion of severe malarial infections are not complicated

by hemoglobinuria, even if sulphate of quinine is administered, nor does

it explain why, that in certain districts, hemoglobinuria, in association

with malarial infection, is exceedingly prevalent, even if no quinine is

administered.

Lukis^ is of the opinion that hemoglobinuria, at least as it occurs in

India, is nothing more nor less than quinine poisoning. He has to admit,

however, that quinine has failed to produce hemoglobinuria in certain

districts. In order to explain this fact and also to controvert Stephens'

statement that in India the distribution of malaria and blackwater fever

coincides very closely, he supports the view that the condition is a disease

of itself. The cause of this condition he believes to be the Leishman-

Donovan body. This would explain why certain districts in India are

much affected with hemoglobinuria, while other districts are not; in

other words, it is the association of the Leishman-Donovan body with

the malarial parasite that produces the condition.

• The theory that blackwater fever is independent of both malaria

and quinine and is due to a distinctly third factor, is not a new one.

In addition to the Leishman-Donovan body proposed by Lukis, it

has been suggested that the Bacillus megatherium may be the exciting

factor. The theory that a third factor is the true exciting cause has much
to recommend it, ialthough there is lacking, as yet, definite proof of its

exact nature.

» Indian Medical Gazette, 1908. ^ Ibid.
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At the present time the strongest support seems to be for the theory

that attributes the hemoglobinuria to a hemolytic action which is primarily

clue to the malarial parasite, and, secondarily, to quinine. Bignami^

believes that an alteration occurs in the blood plasma as the result of

the changes which take place in the red corpuscles which are infected

by the malarial parasite, with the result that a substance is developed

which is hemolytic in its nature.

Stephens has stated that the two main factors in the production of

blackwater fever are malaria and quinine. Why quinine will at one

time produce hemolysis and at another time will not remains unknowii.

]\IcCay's^ theory that the sulphate of quinine is responsible for the

hemolytic action has already been mentioned. It has also been claimed

that when the quinine is administered hypodermically, hemoglobinuria

does not occur.

Several very encouraging reports have appeared on the use of quinine

in exophthalmic goitre. Lancereaux^ claims that the symptoms of

Graves' disease are due to vasodilatation of the vessels of the head and

neck. As a result of this vasodilatation there is enlargement and exces-

sive functioning of the gland, cerebral symptoms, tachycardia, tremor,

and emaciation. Lancereaux was led to use quinine because of its

vasoconstricting action on the vessels of the head and neck. He reports

favorable results in twenty-one cases.

The quinine is administered in 15 to 22 grains at the evening meal.

The dose is divided into three parts and administered at fifteen-minute

intervals. Lancereaux starts with 7h grain doses and gradually increases.

The drug is given for twenty days and then suspended for ten days.

He also uses, in addition to the quinine, ergot in doses of from H to 7^

grains. The ergot is given in the morning.

Jackson and ]Mead* have had excellent results with quinine in Graves'

disease. They report 42 patients cured (76 per cent) ; 7 patients benefited

(13 per cent.);.and 6 failures (11 per cent.). While it is not claimed

that the cures are permanent, the patients are free from signs and symp-

toms and are able to perform their work. Relapses are not common, but

when they do occur they yield very quickly to the quinine.

Jackson and Mead recommend the hydrobromide of quinine; the salt

must be neutral and not acid. They administer the quinine in 5-grain

doses in capsules three times daily; some patients can take 4 capsules

without developing tinnitus, while others cannot take more than 2. The
treatment must be persisted in for at least two years. Lancereaux

obtained his results in six months. In addition to the quinine Jackson

and Mead instituted general treatment such as rest, diet, care of the

stomach, intestines, and skin. Usually, after a week or two, the pulse

1 Therapeutic Gazette, July, 1908, p. 478. ' Loc. cit.

^ Bulletin de I'Academie de M^decine, February 25, 1908.

* Boston Medical and Surgical Journal, clviii, 1908, 346.
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rate will be lowered, the gland diminished in size, and the sweating and

tremor are -lessened.

No bad results have been noticed except a slight tinnitus if too large

doses have been employed. The treatment is continued until all the

symptoms have disappeared; this may be in four months or not for three

years. Jackson and Mead do not offer any explanation as to how the

quinine acts in Graves' disease.

Salicylates. While the salicylates are not absolutely specific for acute

articular rheumatism in the sense that mercury and quinine are for

syphilis and malaria, salicylic acid or one of its derivatives gives the best

results in the management of rheumatism. Dosage and the form of the

drug to be used vary greatly, however. The salicylate of sodium is at

present the most popular preparation. It will be recalled that in last

year's review large doses of this drug were advocated. Phillips and

Clarke^ showed that the drug could be given in doses of 200 grains in

twenty-four hours, and that in some instances the amount administered

reached 300 to 360 grains. These large doses are rendered possible by

the -simultaneous administration of sodium bicarbonate which seems to

counteract any toxic symptoms that may arise.

N. S. Davis^ states that in his hands the salicylate of sodium has given

the best results, and that the sodium salicylate prepared from oil of

wintergreen is best tolerated by the stomach. Salol and salophen are

available for mild cases of rheumatism only; they cannot be given in

sufficiently large doses in the severer cases.

Davis administers the drug in capsules to be followed by sufficient

water to ensure solution and dilution of the drug in the stomach. In

place of pure water a charged solution of bicarbonate, of sodium or

effervescing sodium or potassium citrate may be drunk,'^thus combining

the alkaline treatment with the salicylates.

In the discussion of Davis' paper Anders^ advocated pushing the drug

until slight toxic effects (ringing in the ears) are produced. As a rule

he believes that 120 grains daily are sufficient; but in a robust individual

the dose may be increased to 180 grains or more. The majority of those

discussing this paper seemed fearful of the large doses advocated by

Phillips and Clarke, alleging that serious untoward effects were likely

to occur. Although Davis referred to the administration of an alkali

with the sodium salicylate, it was for the purpose of combining the alka-

line and salicylate methods of treatment. None of those taking part in

the discussion referred to this combination as a means of avoiding

serious untoward symptoms on the part of the salicylates.

If an analgesic is needed for pain, Lambert* states that phenacetin,

1 Progressive Medicine, December, 1907, p. 317.

- Journal of the American Medical Association, December 21, 1907.

3 Ibid. * Ibid.
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gr. 5, and morphine, gr. ^, are four times more effective than either

remedy alone.

The remarkable "results obtained in tonsillitis by the local use of

aspirin was first called attention to by Kieffer.^ Fetterolf has recently

reported a series of cases and is able to fully endorse Kieffer's claims.

By applying aspirin to the tonsil the disease is shortened and the relief

of pain' prompt. In follicular tonsillitis the drug seems to exert a specific

action, while in diphtheria no effect is noted, thus rendering the applica-

tion of some diagnostic significance.

Aspirin as ordinarily dispensed is not suitable; it must be finely

powdered for local use. The technique is as follows: If the tonsils are

very slippery and covered with a film of mucus, as is usually the case, a

solution of sodium bicarbonate, 1 to 10, is mopped over them for the.

purpose of cleaning away the mucus.

A piece of cotton is wrapped about the end of a throat applicator.

The cotton is moistened with distilled water and then dipped into the

powdered aspirin. Any excess of aspirin should be shaken off, as it

may drop into the pharynx during the application and start a coughing

attack. The affected tonsil is then thoroughly gone over so that the

aspirin is brought in contact with the entire surface. This is repeated

two or three times at each sitting. The applications are made every

twelve hours. Active symptoms and most of the swelling disappear

within thirty-six hours. Relief from the pain and the difficulty in

swallowing takes place, as a rule, within a few hours.

If only one tonsil is involved the other one should also be treated,

otherwise the disease may later appear on the unaffected side.

All that is needed for bedside work is a tongue depressor, a head

mirror, and a good light.

For office work the aspirin may be forcibly blown on the tonsil by

means of a large silver Eustachian catheter.

Von Gresic^ has had excellent results from the employment of aspirin

in bronchial asthma. The aspirin seems to lessen the severity of the

attack and shorten its duration. In the severer cases morphine com-

bined with the aspirin gives the best results.

Sulphate of Magnesium. The extraordinary results obtained in acute

inflammatory conditions by the local application of magnesium sulphate

was mentioned in Progressive Medicine for last year.* Tucker^

has contributed another paper on magnesium sulphate, showing the

wonderful effect the local application of the drug has in the treatment

of erysipelas. In .3.5 uncomplicated though severe cases, all recovered

within from two to seven days; pain and the usual local discomfort was

1 American Medicine, September, 1900.

-Therapeutic Gazette, November, 190S.

^ Klinisch-therapeutische Wochenschril't, 190S, xv, 90.

* December, 1907, p. 321. ^ Therapeutic Gazette, June, 1908.
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relieved in a few hours. No internal or specific treatment was given

to 19 cases with severe erysipelas, a number of them sutfering from,

some serious disease (nephritis, heart disease, pneumonia), and but

3 died.

The treatment is carried out as follows: "The application consists of

a saturated solution of magnesium sulphate in water. This is applied

in facial cases on a mask consisting of from fifteen to twenty thicknesses

of ordinary gauze, of sufficient size to extend well beyond the area in-

volved, a small opening being made to permit breathing; no opening,

however, is cut for the eyes. The mask is then thoroughly saturated

with the solution, applied 'and covered with oiled silk or wax paper and

wet as often as necessary to assure a moist dressing—usually once in

two hours, depending on the time of year or the temperature of the room.

The dressing should not be removed oftener thaft once in twelve hours

to permit inspection of the parts, and then immediately reapplied; the

infected area should not be washed while the treatment is employed."

The advantages of this form of treatment are as follows:

1. "The drug can be obtained in any country store, is easily made

into solution, is inexpensive, non-toxic, and clean; it is also easy of

application if the directions are properly followed.

2. "The patient very promptly obtains relief from the distressing

local symptoms usually present.

3. "The temperature falls to normal, usually during the second

twenty-four hours, and does not rise again, thereby eliminating possible

complications from fever.

4. "Internal medication is not indicated in uncomplicated cases, the

only treatment being a mild diet for the first few days, or, to be more

accurate, until the temperature reaches normal."

Tucker has now treated over seven hundred cases of various forms of

inflarnmation, with uniformly good results.

H. A. Hare\ confirms these good results from personal experience.

In discussing Tucker's paper he related an interesting clinical experiment.

Having, until he learned of the magnesium sulphate applications, always

employed ichthyol in the treatment of erysipelas, he tried in one case the

experiment of putting the ichthyol dressing on one side of the face and

the magnesium sulphate dressing on the other. At the end of twenty-

four hours the ichthyol side showed no change, while on the other side

the signs of the disease had diminished and the patient had no discomfort

on this side.

Tucker and those who have employed magnesium sulphate in erysipe-

las and other inflammatory conditions, are unable to oft'er any explana-

tion as to how the drug acts. The interesting and important clinical

fact is that it undoubtedly does accomplish what is claimed for it.

' 'I'herapoiitic Gazette, .June, 1008, p. 40<).
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S. Solis Cohen^ refers to the local application of magnesiinn sulphate

solutions as the best method of relieving the i)ain in acute articular

rheumatism.

The treatment of tetanus by means of intraspinal injections of mag-

nesium sulphate was referred to in Progressive Medicine for last

year,^ and the method of giving the treatment explained in detail.

J. N. Henry* reports four cases treated in this way: one recovered and

3 died. Powers* also records a successful case treated with intraspinal

injections. The incubation period in this case was ten days.

Three successful cases are reported by Greeley' and Lyon/ in which

the magnesium sulphate solution was administered by hypodermoclysis.

One of these cases was of the chronic type of tetanus, while the other two

were acute. These results are extremely interesting, as the treatment is

easily applied and was successful in the acute type of the disease which

form the majority of the fatal cases. One of these acute cases received

large quantities of tetanus antitoxin without producing any result, and

later quickly responded to subcutaneous injections of magnesium sul-

phate.

Lyon injected 2 drams of the magnesium sulphate in four ounces of

water on the twelfth day. Li two hours there was marked relaxation of

the muscles. The injections were repeated on the thirteenth, fourteenth,

seventeenth, and nineteenth days. A vesicular eruption appeared all over

the body on the fourteenth day; it dried up and disappeared in about one

week. Greeley's cases were similarly treated.

Calcaterra^ has used magnesium sulphate hypodermically in epileptics.

This use of the drug has been successful in checking the attacks.

Tuberculin. The use of tuberculin in the treatment of tuberculosis

in its various forms is yearly receiving more attention, and the literature

during the past two years contains many articles on the subject both as

to therapeutic results and methods of administration.

It is as yet not possible to offer any definite conclusions as to the

value of tuberculin treatment. It may be said, however, that those who

have employed tuberculin over a period of many years are convinced of

its efficiency; and that those who decry its use have had little or no expe-

rience with it, basing their objections on theoretical grounds alone.

It should be made clear at the outset that tuberculin therapy is not to be

undertaken without due regard for the fact that tuberculin is a toxic

substance capable of producing marked untoward effects if carelessly

1 Journal of the American Medical Association, December 21, 1907.

2 December, 1907, p. 319.

3 International Clinics, vol. iv, seventeenth series.

* Medical Record, July 25, 1908.

^ Journal of the American Medical Association, September 14, 1907.

» Ibid., May 23, 1908.

^Gazetta degli Ospedali, 1907, vol. xxviii; Journal of the American Medical

Association, September 14, 1907.
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used. For those who wish to undertake its administration it cannot be

urged too strongly that the initial dose must be small and the increase

in dosage cautiously made. Unfortunately no absolute rule can be

laid down regarding the increase in dose or the selection of the initial

dose.

The scheme most generally followed at the present time is that of

Denys ; but it must be remembered that this scheme is, after all, a general

guide and does not apply to the individual case. The majority of

properly selected cases can be treated on this plan, or on the slight modi-

fication of this plan recommended by Lawrason Brown.

The essential point is the administration of a dose which will not cause

a reaction. This necessitates, in some cases, abandoning the initial dose

ordinarily recommended and using a much smaller one; in other cases the

rate of progression must be much slower and instead of increasing each

dose the same dose may be repeated several times. In any event after

a reaction the next succeeding dose should be greatly reduced, and the

dose at which the reaction occurred cautiously approached.

It can safely be said, however, that so long as the doses are kept small

and gradually increased no harm will result. Haste in the treatment is

to be avoided above all things. Tuberculin treatment to be of value

must be carried on for at least six months, and preferably one year to

eighteen months (Trudeau).

There are a number of tuberculins on the market, and each has its

advocates. At the present time Denys' bouillon filtrate seems to be the

most popular.

The following directions as to the diluting of tuberculin and its

administration are given by Ringer.^ As a diluting fluid physiological

salt solution is used, to which 0.5 per cent, carbolic acid has been added

to prevent decomposition. A pipette of small calibre, containing 1 c.c.

and accurately graduated to tenths of a c.c, is used. This is sterilized

and filled with 1 c.c. of pure tuberculin, which is then emptied into a

sterile bottle and 9 c.c. of the diluting fluid is added. This makes a

10 per cent, solution, each cubic centimeter of which contains 100 mg.

of tuberculin. Proceeding in like manner, we make from this 10 per

cent, solution a 1 per cent, solution, each cubic centimeter of which con-

tains 10 mg. of tuberculin, and in similar fashion we proceed to the weaker

solutions.

The solutions should be kept in a cool place, in the dark or in brown

bottles, and the weaker ones (0.1 per cent, and under) should be renewed

after four weeks. All turbid solutions should be discarded.

In diluting Denys' bouillon filtrate (B. F.) eight solutions are used,

each one-tenth the strength of the next higher. No. 1 contains totut ^g*
per c.c. and is for febrile cases only; No. 2 contains tuW ^^g- per c.c;

^ Journal of the American Medical Association, May 2, 1908.
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A change is then made to sokition No. 3, and the same rate of pro-

gression is observed while using this sohition and those following.

Lawrason Brown^ Has modified this scheme of Denys' slightly, as

follows: 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8.

As the initial dose of the old 'tuberculin (O.T.) is larger d-jroT nig-)

fewer solutions are needed. The rate of increase is the same for the

filtrate (B.F.).

The initial dose of the bacillen emulsion (B. E.) is i-o^^ro^ mg. The
rate of progression in dosage is similar to the bouillon filtrate.

The initial dose of the tuberculin residuum is yo'^o o^
mg. This form

of tuberculin has been especially recommended for genito-urinary

tuberculosis.

It must be borne in mind that each succeeding solution is ten times

stronger than the one preceding, and in changing from one to another

reactions may occur on account of the increased amount of tuberculin.

For this reason it is advisable to greatly reduce the initial dose of the

next higher solution.

Reactions are most apt to occur in giving tentlis of a milligram of O. T.,

or hundredths or tenths of a milligram of B.F. and B. E. (Brown).

Another important point to bear in mind is that tuberculin is not stand-

ardized, and that when prepared under the same conditions it often varies

in strength, so that in using a fresh lot from another "brew" the dose

should be reduced until its effect can be compared with that last used.

The tuberculin is administered twice a week. While the convenience

of the person who administers the tuberculin has some influence on the

time of day, Brown^ is of the opinion that the evening is the best time,

inasmuch as the reaction foilowing tuberculin rarely occurs earlier than

ten hours after the injection. Another important point is that the maxi-

mum temperature during the day has been attained by that time.

An interval of at least three days is necessary between doses, as a

delayed reaction may not take place until sixty hours after the admin-

istration of the tuberculin. When the larger doses are reached, the

interval is increased to a week or ten days.

The symptoms produced by tuberculin are given by Brown as follows

:

First, the localizing symptoms, and, second, the general symptoms. The
former are not nearly as likely to occur as the latter unless pronounced

reactions are produced, and consequently are of less importance. In-

creased cough and expectoration may occur, and it is usually advisable

under these circumstances to omit several doses. Oppression in the chest

is not infrequently noted. Pleurisy occurs so frequently in the course

of tuberculosis that it is of little value as a guide. Hemoptysis is very

infrequent, but when it occurs calls for a stop in the treatment until the

sputum has been free from blood for at least a week.

' Boston Mediral find Surgical .lom-nal, July 2.3, 190S. . ^ j ^^p ^j^

21
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In rogard to the skin reactions at the site of the injections, Brown
is of the opinion that shght local reactions can be disregarded and the

dosage continued. Injections given into the tissues of the trunk (back

or abdominal wall) seem less likely to produce reactions than those given

in the limbs. The general symptoms are the most important and give

the best clue in regard to the increase in the dose.

Brown emphasizes that any deviation from the normal or the recur-

rence of the slightest and most trivial symptom that was not present

before should be carefully considered. Pronounced symptoms will

occur very seldom if the dose has been carefully selected. Slight head-

ache, malaise, a feeling of chilliness, are all suggestive and even without

the recurrence of the slightest rise of temperature require a repetition of

the same dose. Pain in the limbs or joints, faintness, giddiness, sleepi-

ness, fatigue, restlessness, nervousness, stimulation, rarely occur alone,

but like indigestion, nausea, and vomiting, are often present at the same

time. Insomnia may be due to fever, and the patient should be instructed

to take his temperature during the night when suffering from insomnia.

Brown states that in some instances it is difficult to determine whether

certain symptoms are due to the tuberculin or not, but whenever there

is any doubt it is wise to grade the dose on the supposition that the

tuberculin is the cause. He states that formerly the temperature varia-

tions were considered the most important evidences of a reaction. It is

now known, however, that a reaction may occur without any elevation

of the temperature; this is especially true of Denys' tuberculin.

If the temperature becomes elevated after tuberculin, the tuberculin

should not be given again until the temperature has been normal for two

or tliree days. A rise of a few tenths of a degree, especially if accom-

panied by other symptoms, calls for a repetition or a reduction of the

last dose. If the temperature reaches 100° F. the dose should be reduced,

and if accompanied by marked symptoms the dose should be reduced

at least i to i of that last given. If the temperature exceeds 100° F. the

tuberculin had best be omitted for several doses and then resumed at a

greatly reduced dose.

Brown states that the pulse gives little information in estimating the

dose. If there is a steady and continuous loss of weight it is advisable

to -omit the tuberculin altogether until the nutrition has improved.

Tuberculin should not be administered in the presence of any inter-

current infection.

In regard to the ultimate dose to be reached. Brown states that each

patient must be considered individually. Each patient should be carried

up to that dose which begins to produce symptoms of reaction. The
dose should then be considerably reduced and slowly increased again.

Often the previous limit can be surpassed, but even if this is not pos-

sible no'^attempt should be made to carry the patient on in spite of the

occurrence of reaction.
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• The ordinary hygienic dietetic treatment shoukl be carried on in con-

junction with the tubercuhn.

BrowTi^ gives the following as contra-indications to tuberculin treat-

ment: rapid loss of flesh, malnutrition (so frequent in the late stages),

meningitis, acute miliary tuberculosis, non-tuberculous nephritis, epi-

lepsy, pronounced nervousness, and a persistent pulse rate above 100.

Patients best adapted to tuberculin treatment are those who are

afebrile and in a state of good nutrition in early closed pulmonary cases.

There are not infrequently met with patients who come to a stand-

still and make no further improvement under the ordinary hygienic

and dietetic regime. Tuberculin often acts most favorably in these

patients. Tuberculin is also being extensively used at present in the

treatment of surgical tuberculosis, and the results so far reported are

most encouraging.

Diagnostic use of Tuberculin. During the past eighteen months

a mass of literature has accumulated on the newer methods of applying

tuberculin for diagnostic purposes. These new methods consist in the

instillation of a dilute solution of tuberculin into the conjunctiva, the

ophthalmo reaction of Wolff-Eisner and Calmette; the cutaneous inocu-

lation of vonPirquet; and the inunction of Moro's tuberculin ointment.

The application of these tests has been considered by Ewart in the

September number of Progressive Medicine, p. 26. Because of its

simplicity, the most popular of these methods has been the ophthalmo

reaction. Since Ewart's review has been written, however, a number
of serious untoward results have been reported following the use of the

ophthalmic test, and this method is now not recommended. Corneal

ulcers and obstinate conjunctivitis have occurred after its use.

The subcutaneous method is still the most satisfactory in patients who
can afford the necessary time. In using tuberculin for diagnostic pur-

poses the effect desired is the exact reverse to that sought for in the thera-

peutic use. In the latter a reaction is to be avoided, while in the former

it is the object to stir into transient activity a latent or concealed focus.

For diagnostic purposes the old tuberculin (O.T.) is used. The
patient is put to bed for thirty-six or forty-eight hours in order to get a

record of the temperature. If there is no undue rise to confuse the

result, YQ mg. is given. If no reaction follows this dose a second

dose of 1 mg. is given after an interval of three days, and in case no

reaction follows this dose a third one of 3 or 5 mg. is given three days

later. It is essential that an interval of several days should elapse,

because of delayed reactions. The test is best given in the evening.

The reaction is similar to that described under the therapeutic use of

tuberculin (rise in temperature, malaise, pain in joints, headache, and

local symptoms).

* Osier's Modern Medicine, iii, 416.
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The use of tul)erculin for diagnostic purposes iu the manner just

described is entirely free from danger. Tiiose having a wide experi-

ence in its use have yet to see an undesirable effect.

, Urotropin has earned for itself, during the past few years, a very high

reputation as a urinary antiseptic, and at present is extensively used for

the prevention of postscarlatinal nephritis, and in the treatment of cystitis,

particularly of the ammoniacal type. It has also been largely used

during the later stages of typhoid fever, in order to render the urine

sterile, thus not only preventing secondary vesical disease, but also

preventing the spread of the infection to others.

Sollmann^ has investigated the various formaldehyde antiseptics. He
states that urotropin is the urinary antiseptic par excellence, vastly

surpassing all the other substances he tried.

Crowe," in some experiments on both animals and man, has shown
that urotropin is an excellent agent for sterilizing the bile and other

secretions of the body.

In a number of patients with biliary fistulse, bacteriological studies

were made both before and after the administration of urotropin. In

every case the microorganisms disappeared from the bile when the dose

of the urotropin reached 75 grains or more daily. The patients showed

marked improvement, and the l^ile changed from a dirty, turbid fluid

to its normal character. As in the urinary bladder the organisms returned

as the dose was decreased. •

Urotropin was also repeatedly shown in the cerebroiipinal fluid, even

after very small doses by the mouth. In one case with a cerebrospinal

fistula and a purulent discharge, the organisms quickly disappeared after

using the urotropin. The fistula closed and the patient recovered.

^f^Formaldehyde was also flemonstrated in the pus from a gonorrheal

knee-joint.

In common with many other drugs, urotropin was at first l)elieved

to be free from untoward effects, but it is now becoming apparent that

it is quite capable of producing annoying symptoms.

Beardsley^ has within a short time met with six cases in which small

doses of urotropin produced in five hematuria, and in the sixth, an

itching scarlatiniform rash, associated with a sense of abdominal dis-

comfort. From a study of the cases reported from the literature,

Beardsley has foimd that hematuria and pain on micturition seem to

be the most frequent untoward effects encountered. Others less

frequently noted are headache, ringing in the ears, backache, gastro-

intestinal symptoms, skin rashes, swelling about the eyes, and occa-

sionally albuminuria. That there is in some patients an idiosyncrasy

to the drug is apparent from the fact that not infrequently several doses

' Journal of the American Medical Association, September 5, 1908.

2 .Johns Hopkins Hospital Bulletin, March, 190S.

^ Therapoiitic Gazette, .January, 190S.
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of 2^2 grains each have pro(hiced untoward eft'ects. Others do not show

any untoward effect until 40 or 50 grains, in 5-grain doses, have been

taken.

The lesson to be learned is that urotropin must be administered with

a due regard for untoward effects. The urine should be examined

from time to time, as slight irritation may make itself known only

through the presence of a few blood corpuscles.

Venesection. The value of this measure in cardiovascular affections

has been pointed out in a previous issue of Progressive Medicine,

December,' 1907, p. 325. Phlebotomy, once performed for almost every

known ailment, has become so neglected that its great value under the

proper circumstances is at the present time too little appreciated. "Vene-

section," according to Daland,^ "is especially indicated in certain cases

of valvular diseases of the heart, with well-marked failure of compen-

sation, in which the patient presents extreme dyspnea or orthopnea,

cyanosis, tumultuous cardiac action, a rapid, small, feeble pulse, disten-'

tion of the veins of the head and neck, a feeble apex beat displaced to

the left and seen and felt over a larger area than normal; increase in

the area of cardiac dulness to the left and right, and not infrequently

accentuation of the pulmonic second sound.

"Blood-letting is especially indicated if these symptoms and signs are

progressive, despite the administration of the ordinary cardiovascular

remedies. Under such conditions, 20 ounces of blood should be

slowly abstracted from the median cephalic vein. If degeneration of

the myocardium is not extreme, the relief secured is immediate and

satisfactory. Cyanosis disappears, dyspnea diminishes, the over-dis-

tended veins beco ne less prominent, the heart becomes stronger and

less tumultuous, and the radial pulse increases in strength and volume

and decreases in rate."

Daland also advises the practice of phlebotomy in cases of pneumonia

in which the rie;ht heart becomes dilated, and in those cases of uremia

associated with high blood pressure.

Veronal. As the use of this drug increases, instances of untoward

effects following its administration are becoming more numerous. The
occurrence of a papulo-erythematous rash following the administration

of small doses of the drug was mentioned in Progressive Medicine

for December, 1907, p. 326.

Ormsby^ reports a case in which the untoward symptoms were of a

severe and alarming nature. He prescribed for a woman, suffering

from neurasthenia, 5-grain doses of veronal to be taken at 4 and 8 p.m.

On the fifth day the patient developed high fever, headache, malaise,

and a general itching, particularly between tlie fingers and toes and

' Journal of the American Medical Association, Anjiust 29, lOOS.

- Cleveland Medical Journal, .lanuarN', lOUS.
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dorsum of the hands and feet. The veronal was discontinued, but the

symptoms grew worse, and three days later she developed delirium and

general restlessness. At the same time the upper and lower extremi-

ties and the face became red and swollen. The dermatitis gradually

spread over the entire body. The face became enormously swollen

and the extremities edematous; the condition bearing a marked resem-

blance to generalized erysipelas. During this period the fever ranged

from 104° to 106° F. In the course of a week these symptoms disap-

peared, but later the nails became black and brittle, and were subse-

quently replaced.

Woolley^ records a personal idiosyncrasy manifested by the appear-

ance of a localized erythematous eruption over the first metacarpo-

phalangeal joint of the left hand. It was very itchy, somewhat elevated,

and of a brilliant red color. A day or so later it was covered with a

number of small vesicles. This untoward effect followed a dose of 5

grains. Subsequent trials with the drug resulted in a similar experience

while other hypnotic drugs did not produce this effect.

Steinitz^ calls attention to instances of veronal poisoning in which the

symptom-complex resembles hysterical unconsciousness. The somno-

lence varies from an apparently deep sleep to coma; the limbs are

relaxed and the tendon reflexes retained. A curious feature is the loss

of the corneal reflex with retention of the pupil reflex. Veronal poison-

ing is differentiated from hysterical unconsciousness by the absence of

a history of previous hysterical attacks and the presence of veronal in the

urine. Steinitz has collected 13 instances of veronal poisoning from

the literature; 4 of these ended fatally after doses of from 165 to 300

grains. The remainder recovered; the amount of veronal taken by the

cases ending in recovery ranged from 37^ to 135 grains.

The mild cases recover without any treatment, but in the severe ones

every means must be taken to promote the elimination of the drug.

The stomach should be washed out; the bowels evacuated by means of

castor oil; and diuresis promoted. Saline solution may be. adminis-

tered subcutaneously or by rectum. If the respirations flag, tepid baths

and cold douching are advisable.

Nieuhaus^ reports the case of a woman who took 60 grains of veronal

with suicidal intent. The picture was that of uremia. Recovery was

protracted, extending over a period of two weeks. The presence of

veronal was detected in the urine of this patient.

' Journal of the American Medical Association, December 23, 1907.

^ Therapie der Gegenwort, May, 1908.

^ Correspondenz-Blatt, 1907, xxxvi, No. 12.
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Abdominal pain, 76
Abscess, pelvic, in the male, 240

prostatic, 245
Albuminuria of tertiary' syphilis, 105
Almatein, 141
Amputation for gang;rene, 164
Amyl nitrite, 303, 304
Amyxorrhea gastrica, 60
Anaphylaxis, 256
Anastomosis, arteriovenous, 123
Anemia, pernicious, 35
Anesthesia, 126

complications during, 132
local, 129

for prostatectomy, 243
nausea after, 307
per rectum, 129
psychic influence in, 126
scopolamine-morphine, 128
spinal, 131

Aneurysmorrhaphy, 146
Aneurysms, 146

arterio\'enous, 149
estimation of collateral circulation

before operating, 152
extirpation of, 148
treatment of, by electricit}-, 148

by suture, 146
Angina pectoris, 302
Antidiphtheritic serum, 253
Antigonococcic serum, 223, 227
Antimeningitic, serum, 262
Antirabic serum, 265
Antistreptococcic serum, 266
Antitetanic serum, 267
Antitj'phoid serum, 270
Aorta, ligation of. 155
Appendicitis, 246

and gastric ulcer, 49
and trauma, 64
castor oil in diagnosis of, 64

Appendix, carcinoma of, 65
palpation of, 63

Arrhythmia, 278
Arterial supply of muscles, 167

of tendons, 167
Arteries, ligation of, 154
Arteriosclerosis, 301

and gangrene, 162
Arteriotomy for embolism, 156-162

for thrombosis, 156-162
Arteriovenous anastomosis, 123

. aneurvsms, 149

Artery, femoral, ligation of, 155
iliac, ligation of, 155

Arthralgia psychoneurotica, 190
Arthritis, chronic, non-tuberculous, 191

gonorrheal, 186
pneumococcic, 186
pyogenic, 183
syphilitic, 187
traumatic, 182
tuberculous, 191

Arthropathies, 188
Ascites in acute yellow atrophy of liver, 91
Aspirin, 316
Asthma, 316

and serum intolerance, 259
Atoxyl, 271
Atrophy, acute vellow, of liver, 90
Atropine, 302
Aural hemorrhage in renal disease, 107

B

Bacillary infection of urinary tract, 114
Bacilluria, 111

due to colon bacillus. 111
due to staphylococci, 112
due to streptococci, 112
in children, 112, 114, 115

Bacteria in gallstones, 93
Bacterial infections of urinary tract in

children, 250
Bacteriology of urinary tract, 249
Balsam of Peru, 141, 273

nephritis after use of, 274
Beck's paste, 141

Bicarbonate of sodium, 274, 315
for pancreatic fistula', 89

Bile ducts, congenital, obliteration of, 95
Bismuth hydroxide, 305

paste, 141
subnitrate, 305

Blackwater fever, 278, 312
Bladder, 240

gastric and duodenal ulcers after
wounds of, 242

hernia of, 242
prolapse of ureter into, 240
tumors of, 240

Blastomycetes in female genitals, 250
Blood diseases and hemorrhage, 123

occult, tests for, 62
picture in acute yellow atropliv of

liver, 90
pressure in eclampsia, 304
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liluud pressure in pancreatitis, 83
transfusion of, 119

liloodvessels, surgery of, 143

suture of, 144

lioric acid, 274
poultice, 274

Bornyval, 274
Bougie, injury of lu-etiira by, 247

liromide of strontium, 275
Bromides, 275
]-5ronchial inflammations, 274
Bronchopneumonia, 288
Burns, 30(3

Bursa-, cysts of, 194
fibromyxosarcoma of, 200
tuberculosis of , 198

tumors of, 198
Bursitis, 192

chronic, 192
non-tuberculous, 193

subdeltoid, 193, 197

('actus grandiflorus, 276
Calcium chloride, 278

iodide, 278
lactate, 278
metabolism, 277
salts, 277

Calculi, prostatic, 245
renal, and x-ray, 236-240

Cancer. See Carcinoma.
Carcinoma and trauma, 206

hemolytic test for, 58, 204

of appendix, 65
of cecum, 68
of gall-bladder, 35
of stomach, 35, 57

lactic acid bacilli in stools, 57

of testis, 247
of urethra, 247
problem, experimental, 202

practical, 203
recent literature on, 204

Casein method of estimating pepsin, 37

Castor oil in diagnosis of appendicitis, 64

Catarrhal jaundice, chronic, and pan-

creatitis, 86
Cecum, tuberculosis of, 67, 68

Cerebral hemorrhage and renal disease,

106
Cerebrospinal meningitis, 262
Charcot's joint, 189

Children, colon bacilluria in, 112, 114, 115

pyelitis with pneumonia in, IKi

urinary tract in, 250
Chloride of calcium, 278
Cliorea and gastric diseases, 59

Chlorosis and gastric diseases, 58
(liolelithiasis, 93

bacteria in, 93
Chromato cystoscopy, 234
Cirrhosis of liver, atrophic, 92

malarial, 91

Climate, 290

Colon bacillus bacilluria, HI
cystitis, 112

Connective-tissue tumors, 215
Constipation, cause of, 63 ,

Convallaria, 278
Cough, 280

control of, 280
Creosote, 279
Criminals, vasectomy for, 252
Gysticercus cellulosa- in muscle, 176

Cystitis, colon bacillus, 112

Cysts, lymph, 219
of bursse, 194

Diabetic coma, 274
gangrene, 162, 165

Diet, Schmidt, 32
Digestion, psvchic influences on, 27

Digitalis, 281
Dilatation of stomach, acute, 44-48, 70

Diphtheria, 253
Diseases, genito-urinary, 223

of esophagus, 17

of intestines, 62
of kidneys, 97
of liver, 90
of pancreas, 79
of peritoneum, 76
of stomach, 19

Diverticulitis, 75
Duodenal obstruction, relation of, to

gastric disorders, 70
ulcers after bladder wounds, 242

Dynamic ileus, 72
and local paralj'sis, 73
and nervous system, 72

Eclampsia, 304
blood pressure in, 304

Edestin method of estimating pepsin, 36

Electricity for aneurysms, 148

Elephantiasis, 219
Embolism, arteriotoiny for, 156-162

Eneuresis after prostatectomy, 243
Eliterokinase, 82
Epididymis, tuberculosis of, 233, 295
Epididymitis, incision for, 249

recurrent, 249
tuberculous, 295, 233

Epilepsy, 276, 318
Epiploic appendage, torsion of, 74

Epistaxis and renal disease, 106

Epithelial tumors, 209-213
Ervsipelas, 316
Eserine, 73, 282

for intestinal atony, 73, 282
Esophagus, 17

diseases of, 17

rupture of, 18

st rictm-os of, 17

new swallowing sign in, 17 >
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Eunuchoid, prostatic hyj)ertropIiy in, 245
Europhen oil, 295
Ewald test breakfast, 33
Exercise and rest, 283
Exophthalmic goitre, 314
Exostosis bursata, 196

gonorrheal, 231
Extremities, tumors of, 209

F

Female genitals, blastomycetes in, 250
Femoral arter}', ligation of, 155

vein, 156
Fibrohemangioma, 218
Fibromyxosarcoma of bursa, 200
Fistula, pancreatic, 89
Fistula^, 140
Fresh air, 287
Functional neuroses, 307

Gallstones, 93
bacteria in, 93

.

bladder, cancer of, 35
Gangrene after acute infections, 164

amputation for, 164
and arteriosclerosis, 162
diabetic, 162, 165
glycosuria and, 165
hyperemia for, 163
intermittent limping an early sign

of, 163
presenile, 164
spontaneous, in the young, 164

Gastric analysis, methods of, 31
conditions, relation of, to duodenal

obstruction, 70
disorders and chlorosis, 58

and chorea, 59
mucus, 60
secretion, influence of oil on, 39. See

Stomach.
ulcer, 35

after bladder wounds, 242
Gastritis, phlegmonous, 60
Gastro-enterostomy, 56
Gastro-intestinal tract, physiology of, 19

Gastroptosis, 59
Genitals, female, blastomycetes in, 250
Genito-urinary diseases, 223

tuberculosis, 231
hyperemia for, 233
iodine for, 233

. tuberculin for, 231
Glycosuria and chronic pancreatitis, 88

and gangrene, 165
Gonorrhea, 223

in women, 230
prevalence of, 230
sera for, 223, 227
vaccines for, 223

Gonorrheal arthritis, 186
exostosis, 231

Graves' disease, 314
Guaiacol, 279

carbonate, 279

Hands, sterilization of, 136
Heart disease, 276, 278, 281, 325

massage of, 133
Hemangioma and sarcoma, 217

primary of, muscle, 177
Hematoma, psoas, 168 .

Hematuria, essential, 235
from urotropin, 324
in renal tuberculosis, 100

Hematemesis and renal disease, 106
Hemaglobinuria, malarial, 278, 312
Hemol^'tic test for cancer, 58, 204
Hemophilia, 124
Hemoptysis, 278, 304

in renal disease, 106
Hemorrhage and blood diseases, 123

in renal disease, 105
aural, 107
cerebral, 106
retinal, 106

Hemorrhagic pancreatitis, 83
Hernia of bladder, 242

of muscle, 169
of ureter, 240

Hydrochloric acid in stomach contents, 25

Hydronephrosis, 114
Hydrophobia, 265
Hyperemia for diagnostic purposes, 163

for gangrene, 163

Ileocecal tuberculosis, hyperplastic, 67

Ileus, dynamic, 72
and local paralysis, 73
and nervous system, 72

early symptsms of, 74
Iliac artery, ligation of, 155

veins, 156
Incontinence of urine, 116

Infections, acute, 142
gangrene after, 164

rest for, 283
Infusion, salt solution, 125

Intermittent limping a sign of gangrene,

163
Intestinal atony, 282

obstruction, acute, 68
eserine for, 73, 282

Intestines, 62
tuberculosis of, 66

lodalbin. 293
Iodide of calcium, 278
Iodides, 298
Iodine, 294

for genito-urinary tul)erculosis, 233

Iodoform, 295
Ischemic myositis, 170
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Jaundice, catarrhal, ami i)ancreatitis, 86
Joint, Charcot's, 189

diseases, etiology of, 181

Joints, substitution of, 179
surgery of, 179
transplanting of, 179

Kidneys, 233
calculi and x-rays, 236-240
disease, 97

aural hemorrhage in, 107

cerebral hemorrhage in, 106

epistaxis in, 106
functional tests in, 234
hematemesis in, 106
hemoptysis in, 106
metrorrhagia in, 106
pvu'pura in, 108
retinal hemorrhage in, 106. See

also Renal,
tuberculosis of, 97-103, 233

desquamative nephritis in, 100

hematuria in, 100
lumbar nephrectomy for, 102

.i-ray for, 233

Lact.vte of calcium, 278
Lactic acid bacilli in feces, 57

Lead and nephritis, 110

Lenhartz treatment of gastric ulcer, 541

Ligation of aorta, 155

of arteries, 154

of femoral artery, 155

of iliac arterv, 155

Li\er, 90
acute yellow atroph\' of, 90

and mercury, 91

and syphilis, 91

ascites in, 91

blood picture in, 90

cirrhosis of, 91

atrophic, 92
Talma-Drummond opera-

tion for, 92
malarial, 91

Lumbar anesthesia, urine after, 132

nephrectomy, 102

Lymph cysts, 219
Lymphangioma, 219
Lymphangioma sarcoma, 219

M
Magnesium sul])hate, 316

Malaria, 312
Malarial cirrhosis, 91

hemoglobinuria, 278, 312
Male, pelvic abscess in, 246
Malignant tumors, classification of, 207

Malignant tumors due to trauma, 206
Massage of heart, 133
Meals, test, 33
Melanotic sarcoma, 213
Mercury, 295

and acute yellow atrophy of li\er, 91

and nephritis, 104
and tuberculosis, 299

Metabolism, calcium, 277
Metallic poisoning, 293
Meteorism, po.stoperative, 282
Metrorrhagia in renal disease, 106

Moles, benign, 213
malignant, 213

Morphine, 302, 316
Mucus, gastric, 60
Muscle, cysticercus cellulosa" in, 176

hemangioma of, 177

hernia of, 169
nucleus test in pancreatitis, 85
paralysis, 170
rupture of, 169

Muscles, arterial supply of, 167

injury to, 168
physiology of, 167
surgery of, 167

Mycosis fungoides, 222
Myositis, ischemic, 170

ossificans, 173
tuberculous, primary, 177

N

Narcosis, scopolamine-morphine, 128

for tuberculosis, 233
Nephrectomy, lumbar, 102

Nephritis after use of balsam of Peru, 274
of mercury, 104

chronic, etiology of, 108

desquamative, 100

in pneumonia, 276
stomach in, 43
syphilitic, 103

Nervous system and dynamic ileus, 72

Neuritis, 305
Neuroses, functional, 307
Nitrite poisoning, 305
Nitrites, 301
Nitroglycerin, 304
Nitrous ether, 301

Obstruction, duodenal, 70
intestinal, acute, 68

Occult blood, 62
(Esophagus. See Esophagus.
Oil, influence of, on gastric secretion, 89

Operati^e results in pancreatitis, 88

Opium, 302
Orchitis after typhoid fever, 248

Organs transplantation of, 144

Ossificans myositis, 173

Osteitis, 294"
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Osteitis, tuberculous, 281
Otitic pyemia, 2(jtj

Oxj-gen for tuberculous peritonitis, 78

Pain, abdominal, 76
Pancreas, 79

secretory activity of, 79
Pancreatic fistulfe, 89

treatment of, 89
juice in stomach, 28
secretion, fresh, 81

Pancreatitis, 80
and glycosuria, 88
blood pressure in, 83
chronic, 84

and catarrhal jaundice, 86
hemorrhagic, 83
muscle nucleus test in, 85
operative results in,. 88
treatment of, 83

Paralysis, local, and dynamic ileus, 73
muscle, 170

Pelvic abscess in male, 246
Pepsin, estimation of, 34

of casein method, 37
of edestin method, 36
of ricin method, 34

excretion of, in urine, 37
Peritoneum, 76
Peritonitis, tuberculous, 78, 295

oxygen for, 78
Permanganate of potassium, 305
Pernicious anemia, 35
Phenacetin, 315
Phlebitis of plexus of Santorini, 248
Phlegmonous gastritis, 60
Physiology of muscles, 167

of stomach, 19
Phvsostigmine in intestinal obstruction,

73, 282
Picric acid, 306
Picrotoxin, 307
Pneumococcic arthritis, 186
Pneumonia, 276, 287, 312

nephritis in, 276
with pyelitis in children, 116

Potassium permanganate, 305
Pregnancy, pyelonephritis in, 117

Presenile gangrene, 164

*Prostate, 243
regeneration of, 244

Prostatectomy, 243
eneuresis after, 243
local anesthesia for, 243
new incision for, 244
results of, 244

Prostatic abscess, 245
calculi, 245
hypertrophy in eunuchoid, 245

Proteid hypersusceptibility, 256
Psoas hematoma, 168
Psvchic influence in anesthesia, 126

in digestion, 27
Psychotherap}-, 307

Puerperal eclampsia, 304
fever, 295
staphylococcemia, 299

Puerperium, pyelonephritis in, 117

Purpura, 125
in renal disease, 108

Pyelitis, 116
with pneumonia in children, 116

Pyelonephritis in pregnancj^ 117

in puerperiimi, li7

Pj^emia, otitic, 266
Pyloroplasty, 56
Pj'lorus, acid control of, 20

benign stenosis of, 56
Pyogenic arthritis, 183

Quinine, 312*

hydrocliloride, 313

R

Rabies, 265
Rectum, anesthesia per, 129

Renal disease, hemorrhage in, 105. See
Kidney,

tuberculosis, 97-103
desquamative nephritis in, 100
hematuria in, 100
lumbar nephrectomy for, 102

Rest and exercise, 283
treatment, 307

Retinal hemorrhage in renal disease, 106
Retzius, space of, infection of, 246
Rheumatism, 293, 315, 318
Ricin method of estimating pepsin, 34
Riegel test meal, 33
Rupture of esophagus, 18

of muscle, 169

S

Sahli soup test, 33
Salicylates, 315
Salt solution infusion, 125
Sanatoria, seaside, 292
Santorini, plexus of, plilebitis of, 248
Sarcoma, 215, 219

and hemangioma, 217
melanotic, 213

Scabies, 274
Schmidt diet, 32
Sciatica, 305
Scopolamine-morphine narcosis, 128
Seaside sanatoria, 292
Secretor\' activity of pancreas, 79
Seminal duct, 247

cancer of, 247
Serum, antidiphtheritic, 253

antigonococcic, 223, 227
antimeningitic, 262
antirabic, 2()5

antistreptococcic, 266
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Seriiiu, antiteUinic, 267
antityphoid, 270
disease, 260
intolerance of, in astiuna, 259
•Maragliano's, 260
untoward effects of, 256

Shock, 119
nature of, 120

Sinuses, 140
Sleeping sickness, 271

Snake bites, 305
Sodium bicarbonate, 274, 315
Spermatic veins, thrombosis of, 248
Spinal anesthesia, 131

urine after, 132

Spontaneous gangrene in the young, 164

Stenosis of pylorus, 56
Sterility and sterilization, 251

Sterilization of criminals bv vasectomy,
252

of hands, 136

Stomach, 19
cancer of, 35, 57

lactic acid bacilli in feces, 57

contents, hydrochloric acid in, 25

variation in different portions

of, 24
dilatation, acute, 44-48, 70

diseases of, 19

in nephritis, 43
pancreatic juice in, 28

physiology of, 19. See Gastric.

size and position of, 41

Strictures of esophagus, 17

Strontium bromide, 275
Subnitrate of bismuth, 305
Sulphate of magnesium, 31(i

Surgery of bloodvessels, 143

oflxirste, 192

of extremities, 119

of joints, 179
of muscles, 167
tubercvilosis, 292, 294

Suture of vessels, 144

Syphilis, 91, 105, 271, 278, 293, 295, 299

and acute yellow atrophy of liver, 91

and tuberculosis, 299
tertiary, albuminuria of, 105

Sx'philitic arthritis, 187

nephritis, 103

rALMA-DHU.MMOND Operation, 92

Tendons, arterial supply of, 167

Test meals, 33
Testicle, cancer of, 247

tuberculosis of, 233
Tetanus, 267, 273, 318
Tetany, 277
Therapeutic referendum, 253
Thread worms in m-ine, 115

Thrombosis, arteriotomy for, 156-162

of spermatic \eins, 248
Tonsillitis, 316

Trauma and appeialicitis, 64
and malignant tumors, 206

Traumatic arthritis, 182

Transfusion of blood, 119
Treatment of aneurysms, 146,148

angina pectoris, 302
arrhythmia, 278
arteriosclerosis, 301
asthma, 316
blackwater fever, 278, 312
bronchial inflammations, 274
bronchopneumonia, 288
burns, 306
cirrhosis of liver, 92
constipation, 63
cystitis in children, 117

diabetic coma, 274
diphtheria, 253
eclampsia, 304
epidiclvmitis, tuberculous, 295

epilepsy, 276, 318
erysipelas, 316
exophthalmic goitre, 314

fistiihe, 140
gastric ulcer, 50
Graves' disease, 314
heart disease, 276, 278, 281, 325
hemophilia, 124

hemoptysis, 278, 304
hydrophobia, 265
infections, 142
malarial hemoglobinuria, 278, 312

meningitis, 262
metallic poisoning, 293
meteorism, postoperati^•e, 282
nephritis, 276
neuritis, 305
neuroses, functional, 307
osteitis, 294
tuberculous, 281

of pancreatitis, 83
of peritonitis, tuberculous, 295

of pneumonia, 287, 312
of postoperative nausea, 307

of puerperal fever, 295, 299

of rheumatism, 293, 315, 318

of scabies, 274
of sciatica, 305
of shock, 119

of sinuses, 140

of sleeping sickness, 271

of snake bites, 305
of syphilis, 271, 278, 293, 295

of tetanus, 267, 273, 318
of tetany, 277
of tonsillitis, 316
of tuberculosis, 279, 284, 290, 291,

299 318
surgical, 292, 294

of typhoid fever, 270
of ulcers, 140, 294

leg, 278
of wounds, 134, 273

accidental, 138

closed, 138
infected. 139

'1 rypsin, 80
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Tuberculin, 318
ciiagnostic use of, 323
for genito-urinarv diseases, 23,1

Tuberculosis, 279, 284, 290, 318
and mercury, 299
and syphilis, 299
genito-urinary, 231

hyperemia for, 233
iodine for, 233
tuberculin for, 231

home-treatment of, 291
ileocecal, hyperplastic, 67
intestinal, 66
of bursff, 198
of cecum, 67, 68
of epididymis, 233
of kidney, 97,. 103, 233

desquamative nephritis in, 100
hematuria in, 100
nephrectomy for, 233

limibar, 102
x-ray for, 233

of testicle, 233
vesiculectomy for, 249

surgical, 292, 294"

Tuberculous arthritis, 191
epididymitis, 295
myositis, primary, 177
osteitis, 281
peritonitis, 78, 295

oxygen for, 78
Tuberculous, work for the, 284
Tumors, 202

connective tissue, 215
epithelial, 209-213
of bladder, 240
of bursap, 198
of extremities, 209

Typhoid fever, 270
orchitis after, 248

U

Ulcer, gastric. See Stomach.
Ulcers, 140, 294

leg, 278
Ureter, 233

hernia of, 240
prolapse of, into bladder, 240

Urethra, 247

Urethra, cancer of, 247
injury of, by sounds, 247

Urinary tract, bacillary infection of, 114
bacteriology of, 249
infection of, in children, 250

Urine after lumbar anesthesia, 132
excretion of pepsin in, 37
incontinence of, 116
thread-worms in, 115

Urotropin, 324

Vaccines for gonorrhea, 223
Vasectomy for criminals, 252
Veins, femoral, 156

iliac, common, 156
external, 156
internal, 156

Veins, spermatic, thronjbosis of, 248
Vena cava, inferior, 156
Venesection, 325
Veronal, 325
Vesiculectomy for tuberculosis, 249
Vessels, suture of, 144
Viscera, transplantation of, 144
Volkmann's contracture, 171

W
Weir Mitchell treatment, 307
Women, gonorrhea in, 230
Work for tuberculous patients, 204
Wounds, 134, 273

accidental, 138
closed, 138
infected, 139
treatment of, 134, 273

principles of, 134
technique of, 136

X-RAY and renal calculi, 236-240
and stomach displacements, 41
for renal tuberculosis, 233
















